Ws Valve Goes to Town: Yes, and two more like it, The 

three Nordstroms, made of Mercoloy, replaced three 
ass valves and have saved their owners $8640.00 
ring the past eight years and are good for years 
ore of service. 


at 3000 pounds pressure, offers a challenge to 
ralves. It penetrates through the tiniest channel. In- 
iernally armored with pressure lubricant, Nordstrom 


alves are the only satisfactory Solution to handling 
his fickle gas. 


Bridge to Valveland: The engineers who laid out the 
magnificent San Francisco-Oakland Bridge certainly 
selected a fine location for its eastern terminal. It ends 


_ right at the largest and finest plug valve plant in the 


world. You guessed it—Nordstrom’s western plant at 
Oakland. 


First Che-e-ild: Yes, it’s the 
very, very first Nordstrom 
Valve ever built. It was 
born in a little Mexican 
mining pueblo. Sven Nord- 
strom designed it and the 
first model worked. It’s in 
the archives of the Nord- 
strom plant—a prized relic. 


811,240 Turns “is Plenty”: This 
4-way valve has done many a 
good turn, equal to about 500 
years of service, used on a 
gas machine in an artificial 
gas plant. Only a Nordstrom 
could deliver such service. 


YOU'LL FIND A LOT MORE INTERESTING VALVE 
INFORMATION IN THE NORDSTROM CATALOG 
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Sizable, to Say the Least: A valve big enough to walk 
through. The biggest plug valve ever constructed. 
It’s a Nordstrom, 30” size, one of many installed in 
Pennsylvania. 


Bridge Ahead: On the towering Carquinez Bridge span- 
ning the junction of San Francisco Bay and Sacra- 
mento River, these Nordstrom Valves are installed 
on the gas lines. Remote-controlled, electrically oper- 
ated. Made of cast steel. 


Sweet Sixteen: One of the 
first Nordstrom Valves in- 
stalled. Still giving good 
service after 16 years in 
San Jose. Used on main 
send-out regulator mani- 
fold between a high pres- 
sure gas holder and city 
distribution lines. 


INLY NORDSTROMS CAN MEET EVERY MAJOR VALVE NEED 


ORDSTRO 


WITH PATENTED “HS EALDPORT” LUBRICATION 


vice NORDSTROM VALVE CO. A Subsidiary of PITTSBURGH EQUITABLE METER CO. 


Pittsburgh, Pa. Branch Offices: New York City, Buffalo, Philadelphia, Columbia, Memphis, Atlanta, Chicago, Kansas City, espe Houston, Los — 
Oakland. Canadian Representatives and Licensees: Peacock Brothers, Ltd., University Tower Building, Montreal, Quebec 
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Guarding Against Failures 


e e Uncertain, costly and slow ments. The resources and experi- 
results are never the case when ence of this organization are yours 
using Tretolite formulas in treat- for the asking — just call in the 


ing crude oil to pipe line require- Tretolite representative. 


TRETOLITE COMPANY 


MANUFACTURING CHEMISTS 
DALLAS ST. LOUIS LOS ANGELES 
Representatives in all Principal Fields 
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MEETINGS 


American Institute of Mining 
and Metallurgical Engineers, An- 
nual Meeting — February 14, 15, 
16, and 17, Engineering Societies 
Bldg., New York City. 

o 


American Petroleum Institute, 
Division of Production, Mid-Con- 
tinent District, Spring Meeting— 
February 17 and 18, Herring Hotel, 
Amarillo, Texas. 

* 

American Society for Testing 
Materials, Spring Regional Meet- 
ing and Group Committee Meet- 
ings—March 7, 8, 9, 10, 11, and 
12, Seneca Hotel, Rochester, New 
York. 

e 

American Association of Petro- 
leum Geologists, 23rd Annual 
Meeting—March 16, 17, and 18, 
Roosevelt Hotel, New Orleans, 
Louisiana. 

a 


American Petroleum Institute, 
Division of Production, South- 
western District, Spring Meeting— 
March 24 and 25, Blackstone 
Hotel, Fort Worth, Texas. 

co 

Petroleum Industry Electrical 
Association—April 13, 14, and 15, 
Rice Hotel, Houston, Texas. 

° 

American Chemical Society— 
April 17, 18, 19, 20, and 21, Dal- 
las, Texas. 


American Petroleum Institute, 
Pacific Coast District, Division of 
Production, Spring Meeting— 
April 19, Biltmore Hotel, Los 
Angeles. 
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Western Petroleum Refiners As- 
sociation, Annual Meeting—April 
25, 26, and 27, Hot Springs, 
Arkansas. 

o 

American Petroleum Institute, 
Division of Production, Eastern 
District—April 28 and 29, Wil- 
liam Penn Hotel, Pittsburgh, 
Pennsylvania. 


* 

Natural Gasoline Association of 
America, Annual Convention— 
May 11, 12, and 13, Hotel Tulsa, 
Tulsa, Oklahoma. 


2 
International Petroleum Exposi- 
tion—May 14, 15, 16, 17, 18, 19, 
20, and 21, Tulsa, Oklahoma. 


o 
American Petroleum Institute, 
Eighth Mid-Year Meeting — May 
23, 24, and 25, Wichita, Kansas. 








THE PETROLEUM ENGINEER PUBLISHING COMPANY 


Seventh Floor Allen Building DALLAS, TEXAS 
C.Morris - - - -  President-General Manager 
J.L.Dwver - - - - - - - Vice-President PITTSBURGH, PENN. TULSA, OKLAHOMA LOS ANGELES, CALIF. 
7. 1.0kvAN - « - - Secretary-Treasurer RoGeR MOTHERAI T. ]. Caowzer R. C. WipPpERMAN 
wk - « Vv ice-President and Adv. Mgr. ee —— ate Ssh ; West Coast Representative 
Eastern Representative Vice. Peesideat 
C. R. Barri TT - = = » Circulation Manager 10m Giieaie: Daal ice-Presiden 131134 North Hayworth 
tear pps : oo ae A t ’ oad Mt. Lebanon 310 Thompson Bldg. West Hollywood, Calif. 
Al . Lov - - - - + Associate Edito . 
ReasecBi.eec ~« - - - - Asstent Bétter Telephone: Locust 1500 Telephone: 3-0623 Telephone: HEmpstead 1885 
Watitace A.SaAwpon - - Contributing Editor 
MEMBER A.B.C.—MEMBER A.B.P. Copyright, 1938, by The Petroleum Engineer Publishing Co. 








JANUARY, 1938 


17 





























IN “HERCULES (RED STRAND) 
WIRE ROPE 





The reason users get so much extra 
service out of “Hercules” (Red-Strand) 


Wire Rope is because we put so much 
into it. 








Every inch of “Hercules”(Red-Strand) 
has these five essential features — strength . 
bility . . 


. elasticity . . flexi- 
. durability — all in perfect balance. A 
superiority of wire rope building that we have learned in our 


toughness : 


eighty years of concentrating on results. 


For better work and real economy, try “Hercules” (Red-Strand) 
Wire Rope on your next job. 
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The Course of Oil 


By K. C. SCLATER 





=_———_ 


Reducing One main objective in engineering is to 
Basic reduce basic costs of production. Sound 
Costs means for accomplishing this objective 

may be offset by extraneous conditions 
beyond the control of the engineer. Until quite re- 
cently, the tacit adherence of operators to the “law of 
capture” dogged the petroleum engineer in his efforts 
to produce oil efficiently. Difficulties arising from this 
particular source have been largely eliminated, though 
there still are extraneous factors that hinder the appli- 
cation of engineering methods that result in the great- 
est ultimate economic recovery from a pool. 

For example, good engineering dictates that the 
allowable in the East Texas field should be reduced, 
but because of the State marginal well law the regula- 
tion authorities seem to be reluctant to do so. Whether 
the power granted the Railroad Commission for pre- 
venting waste supersedes the restrictions of the margi- 
nal well law is in question; but the fact remains that 
the economic life of the field will be seriously shortened 
if the field is allowed to produce at its present rate. 
Some operators protest a reduction, contending only 
that other fields in the State should be reduced accord- 
ingly; they disregard entirely the controlling factor— 
or what should be the controlling factor — reservoir 
conditions. Experts are even brought forth as witnesses 
to testify against the reduction of field allowables. One 
such witness recently testified to the effect that in pro- 
ducing wells, particularly in the Gulf Coast, it may be 
necessary to lift several hundred barrels of water daily 
to recover any oil and that the production of large 
volumes of water must be maintained or the oil trapped 
beyond hope of recovery. On the face of it, this state- 
ment conflicts with what is regarded as sound produc- 
tion practice; rather, it is the very antithesis of good 
production practice. It harks back to an old idea that 
commonly prevailed 10 or 15 years ago. It is to be 
regretted that the adoption of good production practice 
should be thwarted by testimony of this kind. 

In refining and natural gasoline manufacture there 
are also extraneous obstacles that offset the work of the 
engineer in his efforts to reduce the basic costs of pro- 
duction. Gasoline is at present selling below the cost of 
manufacture apparently because of failure to balance 
the refinery runs throughout the year in a manner that 
would compensate for the seasonal demands of gasoline 
and fuel oil. 

Despite these obstacles, petroleum technology is com- 
ing into its own. Most of the new pools discovered in 
1937 are under conservative development. Spacing 
rules have been adopted and the calculation of allow- 
ables in many instances—particularly in the State of 
Texas — involves the consideration of acreage factor, 
gas-oil ratio, and the bottom-hole pressure of the well. 
This is a far cry from the arbitrary field regulations, 
or lack of them, of a few years ago. Though regula- 
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tions, from the standpoint of good engineering prac- 
tice, still leave much to be desired, substantial progress 
has been made. Operators realize the stabilizing benefits 
that accrue from wise curtailment of production, and 
resistance to putting into effect sound regulations has 
diminished. Resistance now experienced in this con- 
nection is confined largely to some of the older flush 
fields that were first developed without regard to proper 
reservoir control. 

Technology in the refinery has also kept pace in 
reducing basic costs, one piece of evidence of which is 
that polymerization plants are now in general use for 
the manufacture of high anti-knock blending naphthas 
from refinery gases. Gases that formerly were dissi- 
pated into the atmosphere are now economically proc- 
essed into valuable products. It has been estimated 
that the total capacity of polymerization plants in the 
U. S. A. is 25,000 barrels, the equivalent gasoline pro- 
duction from 55,000 barrels of crude oil a day. 

The metallurgist has also been active in increasing 
the efficiency of refinery operations and reducing basic 
costs by the development of corrosion-resisting and 
heat-resisting metals. 

There is every reason to believe that good engineer- 
ing practices will continue to be enforced by the Rail- 
road Commission of Texas. This is important to the 
industry, for the oil operations in Texas affect those 
of the entire country. Col. E. O. Thompson in his 
year-end statement said, “I can think of no science 
that has been developed so fast in the last few years 
as that of petroleum engineering. The regulatory au- 
thorities have availed themselves of the expert testi- 
mony furnished by competent petroleum engineers. 
The conclusions and suggestions of these engineers have 
been subjected to the acid test of open, frank, free dis- 
cussion with questions and answers by anybody, in 
open hearings; and the industry has come to trust these 
findings of fact thus arrived at.” 

This statement augers well for the continued adop- 
tion of sound engineering principles to the regulation 
of oil production in Texas, and further reductions in 
basic production costs throughout the industry. 


Trend of Based on the number of days supply of 
Crude crude in stock the current threat of 
Stocks overproduction can be subjected to a 


reliable appraisal. The average number 
of days supply at the beginning of each month in 
1933 was 140.5 days; 1934, 135.3 days; 1935, 117.0 
days; 1936, 98.5 days; 1937, 86.3 days. These figures 
are based on data from the U. S. Bureau of Mines. 
They afford a better picture of the trend of crude oil 
stocks than figures expressed in round numbers of 
barrels. Up to the end of 1937 the trend is encourag- 
ing. The threat of overproduction should be heeded if 
this favorable trend is to be maintained. 
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Kentucky Opera- Operators i in Kentucky, represent- 
tors Favor ing 80 percent of the state’s crude 
Water-Flooding oil production, have gone on 


record as favoring a bill to legal- 
ize water-flooding to increase recovery of oil. The matter 
was the principal topic considered at a recent meeting in 
Louisville of the Kentucky Oil and Gas Association and 
those present voted unanimously to support such a bill. 

The water-flooding law now in effect in the State of Penn- 
sylvania was read and members of the association agreed that 


the Kentucky law should be essentially a duplicate of the 
Pennsylvania law. 


Special Session A special session of the California 


May Consider Legislature, principally for the 
purpose of considering tideland 


Tideland Drilling drilling, has been indicated by 


Governor Merriam. Two measures relating to tideland drill- 
ing, the O’Donnell and the Olson bills, both are held up at 
present by referendum petitions. These two bills, however, 
dealt only with the tideland drilling situation at Huntington 
Beach, and it is believed that further legislation on the sub- 
ject will take into consideration the entire coastline of Cali- 
fornia. 


New Zealand 


The annual report issued by the 


Plans to Control Taranaki (New Zealand) Oil 
Fields refers to a recent statement 


Oil Exploration made by the New Zealand Min- 


ister of Mines that the government intends to introduce leg- 
islation to control the possible future search for oil fields in 
New Zealand. The government has intimated that it proposes 
to claim oil contained in any land of the Dominion as Crown 
property, and that it will issue regulations governing any 
concessions to private interests for drilling purposes. 

It is reported that foreign interests are negotiating for 
drilling rights on the east coast of the North Island pending 
the enactment of the proposed legislation, which, it is as- 
serted by the government, is intended to protect the claims 
of concessionaires as well as the public’s interest in the con- 
servation of national oil resources. 


Petroleum Pros- 
pecting in 
Madagascar 


Search for petroleum in Madagas- 
car since 1932 has been made 
jointly by the Government of 
Madagascar, the National Office 
of Liquid Fuels, and the French Petroleum Company (Com- 
pagnie Francaise des Petroles). The sum contributed by each 
is 3 million, 3 million, and 5.7 million francs, respectively. 
In addition to geological research, two shafts were sunk 
in the Andrafiavelo area to a depth of 400 meters, plutonic 
rock being found. A third shaft in the bituminous sand- 
stone area near Folkora has reached a depth of more than 900 
meters, disclosing two petroliferous levels the importance of 
which has not been determined. Consequently the colony of 
Madagascar was authorized by a recent decree to spend an 
additional 4% million francs for this work prior to 1943. 
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First Shipment About February Ist the German 
steamer Dessau will leave the Port 


of Helium to be 
of Houston (Texas) with the fir 

Made Feb. lst shipment of helium gas ie 
transported from the United States. The steamer will take 
a portion of the 17,900,000 cu. ft. of helium ordered for the 
LZ-30, sister ship of the zeppelin Hindenburg, destroyed by 
fire May 6, 1937, at Lakehurst, New Jersey. The LZ-30 will 
be launched in about five months. 

Aboard the Dessau are 468 steel bottles to be used as con- 
tainers for the non-inflammable gas, which the United States 
government owns exclusively. The gas will be transported 
to Houston in railroad tank cars from the plant near Ama- 
rillo, Texas. 

The 2,350,000 cu. ft. of gas to be placed aboard the 
Dessau will virtually exhaust the supply in the Amarillo 
plant. Helium is difficult to store and limited amounts are 
kept on hand. More helium will be refined immediately for 
the next shipment to Germany and for use in the United 
States. 


& 
Granted Executive orders have been issued 
Exploration by the Guatemalan government 
Rights in authorizing explorations in the 
icin concession of the Compania Gua- 
u 


temalateca de Petroleo Shell. The 
concession consists of approximately 3,100,000 hectares. 

By terms of an agreement with the Shell company, the 
Izabal-Castellanos Company, former concessionaire, will re- 
ceive 101,283 quetzal (the exchange value of a quetzal is 
$1.00) and, in addition, during a period of two to three 
years, 20 cents for each hectare of land that the Shell com- 
pany may exploit and that may have belonged to the former 
concessionaire, and two and a half cents per bbl. gold on the 
gross amount of petroleum that Shell produces from the area. 
At the expiration of that time Shell will then pay two and 
a half bbl. to the Izabal-Castellanos Company for each 100 
bbl. of petroleum produced. Under the same agreement, the 
Government of Guatemala will receive six bbl. of petroleum 


for each 100 bbl. produced. 
© 


Potential Tests Operators in the Turner Valley 
For Turner Valley field of Canada recently agreed to 


a proposal by government officials 
Field, Canada of Alberta for taking five-day po- 


tential tests of wells to determine standards for proration. 
Potentials established by this method will supersede those 
previously set following three-day tests. 


The Texas Railroad Commission 


i has promulgated operating rules 
pany for the new K.M.A. deep field in 

saihtidiegs Wichita and Archer counties. A 
10-acre spacing is allowed, but the proration unit is 20 acres. 
Allowables are based 50 percent on acreage and 50 per- 
cent on potential. 


Issue Regula- 


The rules as promulgated represent a compromise agreed 
upon by operators at a hearing i in Wichita Falls on Decem- 
ber 30. The difference in the size of spacing and proration 
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«a « HIGHLIGHTS IN OILDOM---Continued » » 








units is the result of a compromise to meet demands of one 
group for 20-acre drilling and of another group for con- 
tinuation of the 10-acre spacing on which many of the 
older wells were drilled. 


z 
Orders Water A general water survey in East 
Survey for Texas and status report of wells 


Fast Texas incapable of making their allow- 
able, pumping wells, water wells, 
and artificial lift wells have been ordered by the Texas Rail- 
road Commission. The order states the commission has found 
that information obtained by means of its periodic water 
surveys has been instrumental in procuring an increased efh- 
ciency in production by conservation of reservoir energy and 
believes the general report would be of additional value. 
All operators are ordered to report wells making water, 
pumping, using air- or gas-lift, or incapable of making 
their allowable. Operators not having such wells also must 
make a report. 


- 
Regulations for The maximum per well allowable 
Schuler and for lower Marine wells, at a depth 


" of 7500 ft., in the Schuler field of 
Rodessa Fields, Union County, Arkansas, has been 


Arkansas established at 400 bbl. by the 
Arkansas Board of Conservation. The order became effective 
January Ist. Well allowables are based 50 percent 9n gas- 
oil ratio and bottom-hole pressure and 50 percent on acreage. 
A 20-acre spacing rule was adopted some time ago. 

The Board of Conservation also announces that three sub- 
stitute proposals for regulation of the Miller County, Arkan- 
sas, end of the Rodessa field, to supersede the board’s original 
proration order, have all been rejected, and that the order as 
first issued October 23 to take effect November 1, and 
subsequently deferred to January 1, went into effect on the 
latter date. This order establishes the allowable for the field 
at 10,000 bbl. a day, based 50 percent on acreage and 50 
percent on gas-oil ratios and bottom-hole pressures. The 
acreage factor caused some of the opposition to the order. 

The Arkansas end of the Rodessa field has shown a marked 
decline in production during recent weeks. Bottom-hole pres- 
sures are 1200 to 2250 pounds. One well in the field is an 
outright gas well, and three others have gas-oil ratios of 
51,000 to 1. 


oe 
Supreme Court The United States Supreme Court 
early this month gave further 
upports 
Oil Law support to Texas’ oil control law 


by refusing to review a decision 
of the Circuit Court of Appeals for the Fifth District in- 
volving the question of whether the failure of the Railroad 
Commission to enforce its proration orders upon all operators 
in the East Texas field constituted unequal protection to citi- 
zens in violation of the fourteenth amendment of the con- 
stitution. The effect of the court’s action was to uphold the 
decision of the Circuit Court, which held that failure to 
enforce the orders was caused by lack of funds and inade- 
quate statutory penalties, and, as the failure of the commis- 
sion was not negligent or wilful, there was no denial of equal 
protection. 
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Angus Spear and Thomas D. Humphrey filed the petition 
for a review of the Circuit Court’s decision. The case resulted 
from an effort on the part of these two East Texas operators 
to obtain an injunction against the commission under which 
they could sell and move their oil in excess of their quotas, 
In asking an injunction the operators complained that, 
whereas they had observed the production limitation orders 
of the commission, neighboring operators had not, but had 
flagrantly and grossly overproduced, causing extensive dam. 
age to the petitioners, and the commission had not compelled 
cbedience to the law, although knowing of the violations, 
They stated that after they had obeyed the proration orders 
for years and had exhausted every effort to have the com- 
mission enforce the law they had resorted to over-production 
and desired an injunction under which they could sell and 
move excess oil. 


Pennsylvania Oil operators in the Bradford area 
Operators of Pennsylvania in a recent state- 


: — : ment intimated that state control 
Dissatisfied with of the industry might be sought 


Oil Prices if codperation fails to increase 
and stabilize crude prices at a profitable level. The Pennsyl- 
vania Oil Producers’ Association at Bradford cited a monthly 
loss of $1,500,000 and termed “deplorable” the existing price 
of $2.20 a bbl. for oil in the Bradford-Allegheny field. 

The district association declared losses in the Bradford area 
are $30,000 a day and asked codperation of refiners in find- 
ing a remedy. Losses of all producers in the Pennsylvania 
grade field, from southwestern New York to northwestern 
Virginia, was given as $50,000 daily. 


Gas-Oil Ratio The Texas Railroad Commission 


Order Issued has ordered that all wells com- 
For Texas pleted in any field in which a 


gas-oil ratio program is in effect 
and for which a maximum daily gas limit for wells has been 
established by the current proration schedule shall, within 30 
days after a potential test has been taken for proration pur- 
poses, be tested fer gas-oil ratio in conformance with in- 
structions contained in Form G-O-2. 

The order also states that, effective February 1, 1938, all 
gas-oil ratio test forms (G-O-2), having the information 
requested thereon filled in, shall be filed in the district office 
of the Railroad Commission not later than five days after 
the gas-oil ratio is determined. Should the operator fail to 
file the G-O-2 test form in an acceptable manner within the 
specified time limit the effective date of the allowable re- 
sulting from such a test shall not extend back more than 
five days prior to receipt and acceptance of the G-O-2 test 
form in the office of the deputy supervisor. This five-day 
provision obtains regardless of whether the gas-oil ratio 
test is taken during the month in which it is received in 
the office of the deputy supervisor or any prior month. 

These provisions govern the filing of all G-O-2 test forms 
on all new wells and wells retested for gas-oil ratio that are 
retested subsequent to the last general survey of the field in 
which such wells are located. They shall also apply to all 
G-O-2 forms filed in the interim between two general gas-oil 
ratio surveys ordered by the commission and to all G-O-2 
forms filed, except when these forms are ordered to accom- 
pany state-wide E-B reports for any particular month. 
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SIMPLICITY ¥ 


the outs tanding feature 


RTHY REFLEX GAGE 


(Licensed under Jerguson Patent) 

























of the 





@ “tt is the most simple gage to service that | 
have ever seen.” This statement is typical of the 
remarks made throughout the oil fields since the 
Penberthy Reflex Gage was introduced. 


THE STEAM SHOWS WHITE Note particularly the U-Bolt type of construction | 


that is the strongest and the simplest to service. 
To replace a glass, simply remove the nuts on 
the face of the gage . . . it is unnecessary to 


work between the gage and the boiler. 


The Penberthy Reflex Gage shown here is avail- : 
able in both Navy Bronze and Malleable Iron; | 
it is recommended for working pressures to 
350 Ibs. at 450° F. Gage is furnished complete 


with Penberthy “Dripless” Drain Cock shown. 


Other Penberthy Reflex Gages are made in any 
length desired for higher pressures and for 
various kinds of liquids. Any leading oil well 
supply distributor will be pleased to quote upon 


your particular requirements. 


PENBERTHY INJECTOR COMPANY terecsr’wicu’e'cctacs nos ws, on 


JANUARY, 1938 


por) 





Latest Activities In The Oil Fields 





HE most important discovery in Oklahoma for some 
time has been made by the Mid-Continent Petroleum 
Company and associates southwest of Stillwater in Payne 
County. On Christmas Eve their No. 1 Ramsey showed oil 
on a test made from the first Wilcox sand. It was deepened 
to 4796 ft. and shut in. When opened on January 2 it flowed 
935 bbl. of oil in two hours. On subsequent tests the well 
flowed at the rate of 14,000 bbl. a day. The gravity of the 
crude is 43.2 degrees. 
oe 
The Amerada Petroleum Corporation and the Stanolind 
Oil and Gas Company have opened a new producing area in 
Harris County, Texas, northwest of Houston. The well, No. 
1 Mills, the total depth of which is 6863 ft., after being 
washed in, produced 22 bbl. of oil the first hour through a 
quarter-inch choke. The casing is perforated at 6840-50 
feet. The gravity of the oil is 38 degrees. 
aR 
The Texas Company and The California Company’s joint 
discovery well on the Wilson Creek structure, Rio Blanco 
County, Colorado, 30 miles southwest of Craig, made 50 
bbl. of crude an hour through the drill stem from the Mor- 
rison formation at a total depth of 6700 feet. The well, 
No. 1 Freeman-Government, then was drilled to a total 
depth of 6918 ft., into the Sundance sand, logging 74 ft. 
of saturated sand at 6824-98 ft., the operators preparing 
to run a drill-stem test. This is being looked upon as a most 
important discovery in the Rocky Mountain area. 
a 
Sun Oil Company’s No. 1 Bay Shore Farms, one and a 
half miles north of Palacios, Matagorda County, Texas, blew 
cut and caught fire while testing production through per- 
forations. After being extinguished and brought under con- 
trol the well flowed at the rate of 500 bbl. of distillate 
daily through 34-in. choke. Total depth of the well is 
11,327 ft., but the producing sand was drilled at 9245 to 
9275 feet. 


A new pool has been opened in Ness County, Kansas, 5 
the Continental Oil Company’s No. 1 Olson, one mile call 
of the Aldrich field. The well had a showing of oil at 439] 
ft. and again at 4309 feet. The producing formation, the 
Mississippi lime, was found at 4314 ft., at which depth oil 
rose 1100 ft. in the hole. At a depth of 4325 ft. the well 
swabbed 100 bbl. of oil and two and a half bbl. of water 
the test then being plugged back to 4315 ft. for further 
testing. 


The Texas Company’s No. 1 State Bateman Lake, in 
St. Mary Parish, south of Morgan City, completed December 
26, cpens a new field for the Louisiana Gulf Coast, and also 
is the second deepest producing well in the world. After be- 
ing drilled to a depth of 11,879 ft., the test was plugged 
back and casing perforated from 10,900-905 ft., the well 
coming in flowing at the rate of 350 bbl. of cil daily through 
3/16-in. choke. Gravity of the oil is 33 degrees. Tubing 
pressure in 850 pounds. 

a 


Recent completion of a well capable of producing 1400 
bbl. of oil daily on the western edge of the Montebello field, 
Los Angeles County, California, definitely proves the 
Miocene formation productive in that area and is likely to 
result in renewed activity in this old field. The well, St. 
Helens Petroleum Company’s No. 20 Monterey, is at the 
intersection of Montebello Boulevard and Lincoln Avenue. 
The total depth of the well is 6353 ft., and the gravity of 
the oil is 38 degrees. 

a 


At Lovells Lake, eight miles southwest of Beaumont, Jef- 
ferson County, Texas, McCarthy No. 1 Broussard flowed oil 
and wash water into the pits after being swabbed for sev- 
eral days. Production was obtained through casing perfora- 
tions between 7717 and 7732 feet. Casing pressure is 1100 
lb.; tubing pressure, 950 pounds. 





AVERAGE CRUDE PRICES 


California 


Kettleman 
Hills 


Playa Del Rey 
Coalinga 
Signal Hill 


Montana 


Louisiana 
Rodessa 
Gulf Coast 


North Louisiana 


$1.19-1.43 


.80-1.16 
-70- .90 
.80-1.21 


1.35 
.97-1.30 
1.12-1.18 
.78-1.08 


Illinois 

Kentucky 
Wyoming Indiana 
Ohio 


Lima 


Colorado 
New Mexico 


Texas 
North Central 
Panhandle 
West Texas 
Gulf Coast 


96-120 Michigan 


.91-1.08 
.78-1.08 
.95-1.41 


Pennsylvania 
Bradford 


.90-1.22 
1.35 
1.40 
1.12 


1.25 
1.27 


2.20 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 


(Figures in Barrels) 


B. of M. Week 
Dept. of Int. Ended 
Calculations Jan. 1, 
(December) 1938 


588,800 533,700 
186,000 166,600 
67,450 
73,500 
32,700 
194,250 
85,800 
491,200 
237,250 
196,750 
1,378,900 
~ 76,400 
_174,650 
251,050 


Week 

Ended Ended 

Dec. 4, Jan. 2, 
1937 1937 


556,100 579,900 
168,800 165,850 

~ 67,700 67,450 
72,350 
33,450 
190,050 
91,400 
416,900 
240,600 
191,900 
1,304,350 
—s 74,900 
171,400 

~ 246,300 
~ 44,100 
137,000 


Week 


Oklahoma 

Kansas 

Panhandle Texas 

North Texas 

West Central Texas 

West Texas 

East Central Texas 

East Texas 

Southwest Texas 

Coastal Texas 
TOTAL TEXAS 

North Louisiana 

Coastal Louisiana 
TOTAL LA. 

Arkansas 

Eastern 

Michigan 


447,100 
179,850 
170,500 
"1,224,350 
~~ 80,850 
161,350 


399,800 


244,000 i“ 
~ 33,900 
126,200 


48,800 
131,750 








51,800 
57,100 
15,800 
4,400 
104,100 


50,100 
48,100 
13,750 

4,400 


107,750 


53,750 
48,700 
15,750 
4,300 
104,750 


Southwest Wyoming 


1.88 
Montana 
1.82 Colorado 
- New Mexico 
1.70 TOTAL EAST OF 
1.27 CALIF. 
California 
1.67 


2.10-2.17 


Darst Creek 1.09 
East Texas 1.35 
Talco By f° 


Kansas .98-1.30 


Oklahoma .98-1.30 
Arkansas .90 


Eureka on 
86,2 
Buckeye : pie 


2,811,900 


679,400 


2,734,900 2,539,100 
582,300 


—_——$—— 


3,121,400 


2,683,900 


Corning 


701,700 


703,100 
3,436,600 3,387,000 


West Virginia 


TOTAL U. S. 
Canada 


3,491,300 
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AVE BEEN DRILLED 
WITH POOR MUDS — 








BUT OLD-FASHIONED DRILLING 


METHODS CANNOT COMPETE 
WITH MODERN TECHNIQUE 


Old-fashioned mud control practices are as out of date 
as ancient drilling rigs and tools. Present-day operators 
find that many commonly encountered drilling difficul- 


ties can be eliminated or overcome by the use of 
BAROID Products. 


AQUAGEL, by adding gel-forming colloidal material 
to muds, does much to eliminate the danger of stuck 
drill pipe and tools. It helps to keep water from enter- 
ing the formation being drilled, thereby preventing 
sloughing of the hole. 


BAROID, when used as a weighting material in drilling 
fluid, helps control oil, gos, water pressures and holds 
caving formations in place. Pumpable muds weighing 


SALES 


as much as 19.4 pounds per gallon (145 pounds 
per cubic foot) have been prepared with BAROID. 


STABILITE reduces the viscosities of thick drilling 
muds, increases their wall-building properties and 
frees entrained gas. It reduces the danger of gas- 
cutting and consequent blow-outs. 


BAROCO is practically unaffected by salt water, 
brine or other chemicals encountered in drilling and 
quickly builds a thin, impermeable wall which checks 
water from entering formations. One ton of BAROCO 
will make 40 barrels of excellent drilling mud. 


FIBROTEX helps restore lost circulation in gravelly, 
fractured or creviced formations. FIBROTEX muds 
seal faster and deposit a thinner filter cake. It is 
non-abrasive and non-corrosive. 

A BAROID Service Engineer can show you that the safest, fastest 


and most ecoromical drilling is accomplished by using BAROID 
Products and Service. Ask him for the facts! 


Stocks Carried And Service Engineers Available in All Active Oil Fields 





DEPARTMENT 





NATIONAL PIGMENTS & CHEMICAL DIVISION OF 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES e LOS ANGELES © TULSA © HOUSTON 


























Summary of Petroleum Statistics and Field Activities 
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U. S. Daily Average Production Daily Average Crude Runs to Stills 


3,550,000__ 
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U. S. Crude Oil Stocks Gasoline Stocks in U. S. Refineries 
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20,000,000 _ 
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Above statistics supplied by the American Petroleum Institute. 





















































_ Summarized Operations in Active Fields for December, | 937 — 
FIeLps Completions Producers Rigs Drilling Depth of No. Casing Gravity | Type of 
Wells Production Strings of Oil | Tool Used 
Texas 
East Texas : 237 229 39 108 3500-3700 2 40 Rotary 
Duval County 27 24 10 39 1554- 2900 2 22 Rotary 
Ester County 56 56 17 47 367: 5-4377 2 and 3 32-36 Rot.-Cab. 
Panhandle... . ; 106 103 56 172 1700-3900 2 40 Rotary 
Refugio County 17 16 3 12 4900-5900 2 38 Rotary 
Nueces County ‘ 37 32 17 55 3922-5878 2 or 3 21-54 Rotary 
Winkler County 35 35 10 15 2850-3450 2 and 3 30-38 Rot.-Cab. 
Taleo Field . 33 33 3 21 4230-4361 2 16-24 Rotary 
OKLAHOMA 
Oklahoma Citys ‘ 4 4 | 3 6450-6682 3 39 Rotary 
Fitts Pool... 27 18 3 15 1800-4488 2or3 38 Rotary 
KANSAS 
Russell County , 25 22 11 45 2926-3435 2and 5 32-37 Rot.-Cab. 
Rice Counts 17 11 6 28 3222-4085 2and 5 42-48 Rot.-Cab. 
Barton County. 32 28 oe) 39 3290-3518 2 24-42 Rot.-Cab. 
LovutstANa-TEXAS-ARKANSAS 
Rod -ssa 30 20 8 31 5950-6450 3 39 Rotary 
ILLINOIS 
Central Illinois... 76 42 22 119 2950-4 100 2? 36-38 Rot.-Cab. 
New MExico 
Lea County 36 35 12 104 3150-4030 3 30-34 Rot.-Cab. 
(CALIFORNIA 
Kettleman Hills l | 2 13 8300-8730 3 or 4 40 Rotary 
Wilmineton : 13 13 18 29 3500-4000 2 and 3 18-20 Rotary 
+ . e,e 
Field Activities by States for December, 1937 — 
STATE Completions Producers Locations Rigs Drilling Rigs Production, 1936 
December November | December November | December November | December November | December November | (In Barrels) 
Arkansas. 22 24 17 19 10 20 17 15 46 59 } 10, 461 000 
California 10] 108 82 95 136 155 109 114 251 259 | 214,883,000 
Colorado , 1 l 0 0 2 1 32 36 1,670,000 
Iliinois. . SS 73 48 41 14 ; an 128 49 4,452,000 
Indiana 24 22 17 12 3 2 31 32 795,000 
Kansas 195 263 } 133 209 159 192 59 64 339 369 58,226,000 
Kentucky. F 83 117 59 77 14 16 88 90 5,653,000 
Louisiana | 67 104 42 7 80 104 47 46 219 236 79,980,000 
Michigan... 67 83 45 63 67 84 44 54 162 173 11,852,000 
Mississippi ‘ 2 4 0 0 2 4 | 14 13 Gas Prod. 
Montana... y 17 7 14 | 3 4 55 64 5,632,000 
New Mexico 44 53 41 49 18 21 160 163 27,134,000 
New York.. r | 6 4,637,000 
Ohio 125 136 77 90 | a7 67 / 196 218 3,834,000 
Oklahoma 205 216 142 164 187 216 44 48 377 381 206,082,000 
Pennsylvania : 15,830.000 
Texas 1183 1199 966 997 1535 1116 387 404 1462 1537 391,097, 
West Virginia 38S 123 72 112 30 32 201 205 3,903,000 
Wyoming ; : : 
Total 1901 1030 3701 993. 942, 000 
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Dowell’s front-rank position among oil producers stands on these 
fundamentals: 


es 
aan Dowell originated and perfected Inhibited It continues to bring new (not borrowed) 

Acidizing. ideas to the oil industry—the results of its 

It possesses an unequalled knowledge and own intelligent, earnest research. 

experience in well treating. * 
r it has established a service organization 

beyond comparison—in equipment and 

personnel. 

The great majority of oil producers recognize that Dowell delivers 

s more than a full dollar’s worth of results for every dollar spent—and 
= they give Dowell their-business. 


| 





| ec. 








No effort is too great when oil beckons. Here 
we see the successful overcoming of great 
natural obstacles in the development of the | 
od Gulf Lease on Cave Fork of Big Sinking Creek, 
at Lee County, Kentucky, during 1918. To | 

reach location it was necessary to surmount a 

high bluff. Men first climbed it, carrying 

block and tackle. Bit by bit, heavy equipment 
was hauled up. The reward was one of the | 
| 


most valuable leases in Big Sinking Pool. 


*Trade Mark Reg. U. S. Pat. Off 










POWELL INCORPORATED - Subsidiary of THE DOW CHEMICAL COMPANY + Executive Office: MIDLAND, MICHIGAN + General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
IN MEXICO ... DOWELL SOCIEDAD ANONIMA, San Juan de Letran No. 6, Desp. 101, Apartado Postal 24-24, Mexico, D. F., MEXICO 
Esquina: 2a + 6 3a. Avenidas. La Isleta. Apartado Postal 438, Tampico, Tamaulipas, MEXICO 
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Progress of Major Pipe Line Work 





HE Shell Petroleum Corporation’s gasoline pipe line 

from its refinery at Wood River, Illinois, to Indianapolis, 
Indiana, now under construction, will be extended to Toledo 
and Columbus, Ohio, it has been announced by officials of 
the company. From Wood River to Lima the line will be 
laid of 8-in. pipe. At that point the line will branch, a 6-in. 
line going to Columbus and another of the same diameter to 
Toledo. The length of the line will be 417 miles. Total cost 
of the project is estimated at $5,000,000. 

The route of the line is through Effingham, Terre Haute, 
Indianapolis, Muncie, Lima, to Toledo, and as stated, at Lima 
the line branches to go to Columbus. Three electric pumping 
stations will be erected, and the capacity of the line will be 
25,000 bbl. daily. 

The new line will give Shell more ready access to distribut- 
ing centers in Indiana, Ohio, and Michigan. From Toledo it 
will also be possible to ship via tanker to other Great Lakes 
cities. At present lake shipments are made by Shell from 
Chicago, which are not possible in the winter time. Shipping 
from Toledo is not possible the year around, either; how- 
ever, the lower lakes are open earlier to navigation than are 
the Straits of Mackinac, the passage from Lake Michigan to 
Lake Huron. ° 


The Bell General Transit Corporation has been formed and 
by February Ist, according to officials of the company, the 
East Texas field will have another major pipe line outlet. 
The company has acquired the 45-mile, 8%%-in. line of the 
McMurrey Pipe Line Company extending from Overton to 
Tyler, Texas, and a line of the same diameter is being laid 
from the latter point to the Bullard Station of the Pure Oil 
Company, which is on the main line of that company from 
the Van field to Smith’s Bluff. The new firm will operate its 
line from Overton to Bullard as a common carrier, and it and 
the Pure Oil Company will publish joint tariffs for the move- 
ment of East Texas crude to the Gulf of Mexico. A large 
part of the crude oil to be transported by the new line will 
be that purchased by the Bell General Pipe Line Company, 
but it also will carry oil for other shippers. The Bell General 
Pipe Line Company has contracted with the Pure Oil Com- 
pany for terminal rights at Smith’s Bluff. The capacity of 
the line will be 30,000 bbl. a day. 

The Bell General Transit Corporation, having its executive 
offices in Tulsa, Oklahoma, has the following officers: Albert 
Finston, vice-president and general manager of the Bell Oil 
and Gas Company, president; D. D. Irwin, Chicago, vice- 
president; Marvin McMurrey, Tyler, vice-president of the 
McMurrey interests, vice-president; A. H. Meadows, Dallas, 
secretary; Benedict I. Lubell, Tulsa, treasurer; and M. V. 
Keeley, Chicago, assistant secretary-treasurer. 


The right-of-way is being surveyed for a 28-mile, 6-in. pipe 
line from the Lisbon field, northwest Louisiana, to a point on 
the Louisiana and Arkansas Railroad near Minden. The line 
will be laid for Clyde Barbour and Gil Woods, who have an- 
nounced they will pay the regular gravity scale price of 
$1.10 a bbl. for Lisbon crude. The Caddo Crude Oil Purchas- 
ing Company (Grogan) and the Gulf Refining Company 
recently reduced their purchasing price to 98 cents a barrel. 
Barbour and Woods announce they have obtained contracts 
for 53 connections in the field, representing approximately 


28 


one-third of the total production. In addition to the main 
line a gathering system will be laid. 


The Colombian Petroleum Company, controlled by the 
Socony-Vacuum Oil Company, Inc., and The Texas Corpo- 
ration, has been provided with $15,000,000 new capital for 
development during the year of the Barco Concession in east- 
ern Colombia, South America. It is believed that the develop- 
ment program will include the laying of a pipe line over 
the Andes. Construction of a pipe line from the concession 
to a Colombian port when production reaches 20,000 bbl. a 
day is one of the requirements of the concession. Recently, 
too, The Texas Corporation, through its New York office, 
is said to have asked pipe mills for quotations on 25,000 tons 
of 1234-in. line pipe, which would total 220 miles, adding 
further to the belief that a pipe line may be laid in Colombia, 

8 

The Humble Pipe Line Company has two projects under 
way in Jones County, Texas, that will give all fields in the 
area a pipe line outlet. A tie-in is being made to the com- 
pany’s trunk line that crosses the county. The new line will 
extend several miles to the south. Another line, a 4-in., will 
be laid to connect the Avoca field in northeastern Jones 
County with the Hawley pump station. From this 4-in. line 
a branch will be laid to the Lewis pool. 


Several pipe line projects have been announced for the 
Corpus Christi area of Texas, all by the Southern Pipe Line 
Corporation. Approximately three miles of 20-in. line will be 
laid from the absorption plant of the Southern Minerals 
Corporation in the Saxet field to the proposed carbon black 
plant of the Columbian Carbon Company, which is to be 
constructed northwest of the field. Another pipe line will be 
laid from the Richard King field to the Crude Oil Pipe Line 
Company’s carrier just north of Agua Dulce. This will be a 
4-in. line. Approximately eight miles of gathering lines, rang- 
ing in size from 4 in. to 16 in., will be laid in the Saxet field 
for the gathering of casinghead gas. 


The Southern Natural Gas Corporation has added facilities 
at three compressor stations and constructed a new station 
at Birmingham, Alabama, to handle an increased gas load in 
the southeast. At the new Birmingham station three 1000-hp. 
twin-tandem, double-acting, gas-driven compressors were in- 
stalled. At Perryville, Louisiana, two 1300-hp. compressors 
and the necessary auxiliary equipment and building extension 
were added. At the Onward, Mississippi, station one 1300-hp. 
compressor was installed, and at Louisville, Mississippi, two 
new 1300-hp. compressors were added. 

o 

Reports indicate that the Texas-New Mexico Pipe Line 
Company is planning to lay approximately 175 miles of 8-in. 
pipe line from its Crane Station in the Church-Fields area, 
Crane County, Texas, northward through Ector, Andrews, 
Gaines, and Yoakum counties to The Texas Company’s pro- 
ducing properties in the Slaughter pool of Hockley County. 

e 

According to the press of Iraq, the Iraq Petroleum Com- 
pany will construct another pipe line in that country. Appar- 
ently the existing line is inadequate to satisfy present re- 
quirements. 
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Fig. 1742. GASO Duplex Piston 
Timken Bearing Pump — 
Drive-—54 to 250 Bbis. per Hr. 


‘@The ship has not yet taken its baptismal plunge, but learned the principles that lead to long. vigorous pump life. 
diready its success is assured. When established engineer- And because every GASO embodies these principles, each 


ing ptinciples are observed, only one result is possible. is predestined to deliver that EXTRA service which is the 
Through long, intensive experience GASO engineers have foundation of Gaso’s supremacy in its field. 


Complete Gaso Condensed Catalog in Composite Catalog 
GASO PUMP & BURNER MFG. CO. 


Tulsa, Oklahoma. Export Office: 149 Broadway, New York 
Los Angeles: Service Oil Field Supply Co., 5333 S. Riverside Drive 


CASO PUMPS 


Sor every otf industry need 














The Month's Activities in Refining 











Percent Refinery Capacity Operated 


Western Division, 60.7 Percent 


Central Division, 78.0 Percent 


Eastern Division, 84.6 Percent 





HE carrying out of plans for the construction of two 

new refineries in northern Montana, which would re- 
ceive their crude supply from the Cut Bank field, would aid 
greatly, and possibly solve, the problem of under-consump- 
tion in the area. The Yale Oil Corporation of Billings plans 
the erection of a 1000-bbl. topping plant at Kalispell in Flat- 
head County, which likely will be in operation late in March 
or early in April. Negotiations are being made with officials 
of the Globe Oil and Refining Company to interest them in 
constructing a 4000- or 5000-bbl. plant either at Shelby, 
Montana, or a rail division point in North Dakota. 


* 

The Bay Petroleum Corporation’s refinery at McPherson, 
Kansas, damaged by fire recently, will be rebuilt, it has been 
announced. The fire originated in the cracking tower and 
spread to the rest of the plant. This plant was operated by 
the Dickey Refining Company until June, 1937, at which 
time it was sold to the Bay company. 


« 
The enlarged and remodeled refinery of the Consumers Oil 


and Refining Company at New Castle, Wyoming, has been 
placed in operation. Capacity of the plant now is 1500 bbl. 
daily. Included in the new equipment are facilities for blend- 
ing tetraethyl lead with the gasoline. 


. 
The Oriental Refining Company, a subsidiary of the Ori- 
ental Oil Company, has purchased the plant of the Denver 
Refining Company at Den- 


capacity of 14,200 bbl. and will be the largest modern oil 
refinery in Japan. 


Construction of the refinery that the Manchester Oil Re. 
finery, Ltd., is erecting at Barton, near Manchester, England, 
is progressing rapidly. By the latter part of January it is ex. 
pected the distillation equipment will be in operation, and by 
the end of February the solvent extraction and dewaxing 
equipment shculd be ready. Immediate plans are for the 
manufacture of high-grade solvent-refined lubricants and 
transformer oil principally. In addition, gas oil, fuel oil, and 
asphalt will be made. The capacity of the plant will be 100,- 
000 tons of crude oil annually. 


+ 
The Aldon Gasoline Company’s vapor-rectification type 
gasoline plant in the Burrton pool, Reno County, Kansas, has 
been completed and placed in operation. The plant has a daily 
capacity of 10,000,000 cu. ft. of gas. A. M. Ballard is presi- 
dent of the company and R. J. Wallace is vice-president. 


~ 
A gasoline plant of 4,000,000-cu. ft. capacity has been 
completed in the K.M.A. field of Texas by the Deep Oil 
Development Company. Residue gas is being used for re- 
pressuring. 
& 


The Pure Oil Company has announced a construction pro- 
ject at its Smith’s Bluff, Texas, refinery involving the ex- 
penditure of $3,000,000. Capacity of the plant will be in- 
creased from 40,000 bbl. to 65,000 bbl. daily by the addition 
of new equipment. The 














ver, Colorado, and plans to Lummus Company is the 
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increase its capacity to Crude Runs to ad —_ and Gas and Fue! Oil Stocks contractor. 
ee nded January 1, 1938 
1500 bbl. per day. The 
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a 1500-bbl. refinery at , “ve iy at —_ Total Seca The natural gasoline 
haar ‘ . - ; Percent Daily Operated Motor Fuel Oil lant being constructed in 
Cow ley, Wyoming, in Big DISTRICT Potential Avg. Crude of Total Fuel Stocks Stocks a Bill; 8 field. Nobl 
. we Capacity Runsto Capacity Thousands Thousands the illings e obie 
Horn County. The source Reporting Stills Reporting of Bbl. of Bb 8 : h 
of crude supply will be the East Coast 100.0 577,000 86.2 18,228 12,339 County, Oklahoma, by - 
Byren and Garland fields. Appalachian 88.4 107,000 82.9 13,058 1,145 Continental Oil Company 
4 r ‘ nd., co Uae 92. 414,00 4.7 2,23 815 : J 
Construction of this re- Okla., Kans., Mo. 84.7 248,000 64.8 6,960 3,724 is nearing completion. The 
Inland Texas 56.6 125,000 62.2 2,434 1,793 P F 
finery was begun by W. O. Texas Gulf 95.7 742,000 93.1 11,157 10,925 capacity of the plant will 
» : : La. Gulf 96.6 145,000 86.3 2,364 3,439 ° 
— oe being com- No. La.-Ark. 63.7 18,000 82.8 427 499 be 20,000,000 cu.ft. daily, 
ete r i = Rocky Mt. 69.7 29,000 16.8 1,691 617 , 
c . m4 te Geren Be California 90.9 550,000 73.7 14,376 74,574 gas being taken from wells 
nin ompany. -—-- -_— — -— — - _-_ — s 
s iii Reported 89.0 2,985,000 80.6 72,931 115,870 of the Continental, the 
Est’d Unreported 335,000 1,360 2,790 . , : 
* *EST’D TOTAL Tide Water Associated Oil 
U.S. Jan. 1, °38 3,320,000 77,291 118,660 . 
The refinery being con- *EST’D TOTAL Company, and other opera- 
? U.S. Dec. 25, °37 3,245,000 74,437 118,659 : id 
structed in Japan by the U.S. B. of M. tors in the field. Residue 
. ‘ . *Jan. 1, 1937 **3 002,000 63,344 106,868 E 
Maruzen Oil Company will “‘Oabnatel Bureau of Mines basis §as will be used for repres- 
be completed in the near **December, 1936, daily average. suring and for commercial 
future. It will have a daily purposes. 
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Portable Rotary Rigs Expedite 
Drilling of Shallow Wells 


Units evolved from coring machines are particularly 


HE increasing search for oil in 

shallow fields may be accelerated 
by the introduction of light rotary 
equipment. Thousands of acres of un- 
proved or semi-proved leases through- 
out the Mid-Continent area, where pro- 
duction may be found at depths not 
exceeding 3500 ft., can be explored at 
a reasonable cost using these units. The 
payment of rent to hold likely but un- 
proved acreage can be either justified or 
obviated. The speed of drilling shallow 
wells by the rotary method should 
stimulate water-flooding operations re- 
quiring new wells. 

At least five major operators are ex- 
perimenting with equipment of this 
nature in widely scattered areas of Kan- 
sas, Oklahoma, and Texas, and a test 
probably will be made in the Illinois 
Basin area soon. 

The portable rotary drilling unit is 
the outgrowth of the small coring 
machines that have been in use for 
several years. The larger and heavier 
portable equipment will drill a 6'/2-in. 
hole to a depth of 3500 feet. In Texas 
one operator is drilling a 6'/2-in. hole to 
a depth of 4250 ft. with this equip- 
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View of portable rotary unit showing 
the auxiliary engine and drawworks 
mounted on truck body 


January, 1938 


adapted to exploration 





By LEO H. TOWERS 


ment. This type of drilling unit is used 
principally in fields where the average 
depth of wells is 3000 ft. and in which 
conventional rotary equipment is un- 
economical. 

The word “portable” when applied 
to these units is no misnomer. Every- 
thing needed to drill a well is carried 
on one truck except drill pipe, casing, 


Phe 


fuel, and water. The 50-ft. derrick or 
mast folds over the truck and truck 
cab in traveling positicn. When erected 
it stands at the rear of the truck, to 
which it is hinged. Two 4'/2-in. x 6-in. 
mud pumps and high-pressure and low- 
pressure pumps for operating the hy- 
draulic equipment are mounted on the 
truck body behind the cab. Between 















































these pumps and the mast is the draw- 
works. Alongside the pumps is mounted 
a 47%-in. x 6-in., 6-cylinder, 125-hp. 
Diesel engine and transmission. This 
engine is similar to the truck engine. 
The use of a power takeoff makes the 
two engines interchangeable for drill- 
ing operations. In normal drilling the 
truck engine drives the rotary table 
and the auxiliary engine drives the mud 
pumps. This arrangement may be re- 
versed or either engine may be used to 
drive pumps and table simultaneously. 
When additional power is required, as 
for coming out of the hole, the engines 
may be compounded. In an emergency 
the auxiliary engine could be used to 
power the truck over the road. The 
truck is a heavy-duty type and has a 
six-wheel drive. Power mechanism pro- 
vides full differential action between all 
driving action, the locking control be- 
ing manually operated from the cab. 
Air brakes are provided on all six 
wheels. 

The drilling hydraulic equipment is 
built into the mast. The patented thrust 
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head is operated by duplex pistons of 
6-in. diameter and 16-ft., 10-in. stroke, 
powered by the high-pressure and low- 
pressure pumps. A downward thrust of 
28,000 Ib. or a lifting capacity of 56,- 
000 Ib. is available, the action being 
regulated by a single pressure-control 
valve. This makes possible control of 
the bit pressure at any drilling depth. 
The entire hydraulic-equipment frame 
is retractable, permitting freedom of 
operation while pulling and running 
drill pipe. 

The drawworks consists of a drum 
capable of spooling 4500 ft. of 9/16-in. 
cable and a countershaft having a 
standard cathead on the end next the 
controls and an automatic cathead on 
the other. All operations are controlled 
from the driller’s stand on the derrick 
floor. 

The entire unit in traveling position 
weighs approximately 58,000 pounds. 
In some states a special permit must be 
obtained to travel on the highways. If 
the weight exceeds the limit established 
by state law the load is divided by dis- 


View of portable unit showing mud 
pumps on body of truck 


rror 





connecting the auxiliary engine and 
pumps and skidding them onto another 
truck. When the location is reached the 
engine and pumps are returned to their 
original position and bolted in place, 
Less than two hours is required to 
change from road position to drilling 
position or vice versa. 

Principal features of this type unit 
are as follows: 

1. Low first cost. 

Portability, and consequently 
lower transportation cost. 
3. Speed of drilling. 

4. Speed and accuracy in coring. 

5. Low operating cost. 

In addition to the time saved because 
of the increased speed of drilling, time 
is saved in moving from one location to 
another. One operator in Osage County, 
Oklahoma, moved such a unit one lo- 
cation and began drilling within three 
hours. In western Kansas 675-ft. wells 
have been completed in 24 hours. This 
included the time required for taking 
a 20-ft. core, and for erecting and dis- 
mantling the equipment. 
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In Barton County, Kansas, drilling 
to 3500 ft. cost $1.40 per foot. This 
figure includes charges for labor 
(driller and two roughnecks), fuel, 
grease, water, depreciation, bits, repairs, 
and supervision. In the Burbank area a 
new crew unfamiliar with the equip-_ 
ment drilled 2600 ft. in 13 days at less © 
than half the previous cost for that 


field. 


The diameter and depth of the hole 
that can be drilled using these units are 
restricted. Therefore they will not sup- 
plant drilling equipment now being 
used but engineers believe their use will * 
reduce the cost of exploratory work. 


Schematic diagram of complete portable unit, showing the relation of the various power units as assembled on the ‘truck 
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This photograph, taken by C. E. Burt, chief engineer. 
Baker Oil Tools, Inc., shows the Richfield Oil Corporation 
well in the El Segundo, California, field, which, it is be- 
lieved, hit on December 21 a pocket of gas when about 
300 ft. above the producing sand. A day later it caught 
fire and burned until it cratered and killed itself. 
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THE CUMMINS. DIESEL 
Gives You a 3-Way | 


‘| 6 CYL. 225 HP. at 800 RPM...250 HP. at 1000 RPM. 


I) Sloam An extreme flexibility that is a 
challenge to all other prime movers 


, 
ig 

oF 

* 


SL No expensive water bills. Maximum 
fuel economy. Low maintenance costs. 


We M Low weight per hp. Can be taken down, | 
Cue @ @ moved and set up on new location quickly. 


That’s why you find Cummins Diesels delivering more than 40,000 hp. 
in the oil fields. That’s why you find drilling contractors owning 2 to 
12 Cummins Diesels each. REPEAT ORDERS TELL THE STORY. 


MID-CONTINENT SUPPLY COMPANY 


Exclusive Distributors Mid-Continent Territory e¢ Home Office: Fort Worth, Texas 


CUMMINS ENGINE CO. 


i | 1504 Wilson Street, Columbus, Ind. 
/ . 


PIONEER IN MODERN DIESEL DEVELOPMENT 

















ABOVE — Dramatic nocturnal photographic study of Union Oil Company's Kernco No. 1-34 well, with which Union discovered the new 
Rio Bravo field, west of Bakersfield, California. The photograph was taken by the light of the torches. The character of the flat, 
sage brush covered terrain of the well's lonely location is shown .. . BELOW—More than 1000 lineal feet of welding was required 
to fabricate this absorber designed for use in treating oil. It is 8 ft. in diameter at the boftom, 7 ft. in diameter at the top, and 
58 ft. 10 in. high. The 1-1/16-in. flanged steel bottam section required 10 beads of welding. The 15/16-in. flanged steel top required 
8 beads in roundabout and vertical seams. The vessel has 26 flanges varying in size from 8 to 24 in. and was fabricated by Tulsa 
Boiler and Machinery Company with Westinghouse FlexArc welders 
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UNION 6x19 Flexible UNION 6x19 Filler UNION 6x16 Filler 
Seale Rotary Line Wire Rotary Line’ Wire Rotary Line 
. W.R. C. Hemp Center Hemp Center 


(oetomll Type 


UNION engineers designed these Rotary Lines 
to meet the varying conditions of Rotary Drill- 
ing. The 6x19 Flexible Seale, designed for deep 
drilling, has drilled 25% of the wells in the 
Oklahoma City Field. The 6x19 Filler Wire has 
proved ideal for East Texas and similar condi- 
tions. The 6x16 Filler Wire was designed for 
Kansas and is overcoming objections found in 
other constructions. 


UNION engineers have studied Rotary fields 
and can recommend the line which will prove 
economical for your use. For maximum service 
we recommend these lines in our “UNION- 
formed” (pre-formed) type. “UNION-formed” 
Lines are free from internal stresses, thus with- 
stand greater external stress; are easier to 
handle; resist kinking: won't unravel when cut. 


Photo shows a Tidewater-Seaboard well near 
Athens, Texas, being drilled by H. W. Bass 
Drilling Co. This 9,194-ft. well is using a” UNION- 
formed” line to set a 120-ton string of casing. 
Men in front, left to right: W. H. Brumley, Frank 
Denton, Z. B. Ryan, helpers. Back row: A. P. 
Stiles, Union Wire Rope Corp.: Dick Harris, tool 
pusher: J. D. Hood, driller: R. H. Coe, engineer: 
Jim Brooks, helper: W. Tunderburk, truck driver: 
S. P. Fulton, helper: J. D. Ruff, Jarecki Mfg. Co. 


UNION WIRE ROPE CORPORATION 
Oil Country Sales Offices: 601 Beacon Bldg., Tulsa, Okla. 


General Offices and Factory: Kansas City, Mo. Branches: Chicago, IIL, 
and Portland, Ore. Warehouse: Monchans, Texas. 


In Mexico: JARECKI 4) MFG. CO. Export Agents: 


oe - ' EN E. O. CHAPA, (except Mexico) 
A “UNION-formed” Rotary Mee, P. O. Box 604, Distributors: LUCEY EXPORT CORP., 


Line a ogy | a 120-ton Temples. Tempe. sGdccntincnt, Bow Bleaies _venwet — 
asing on this well lexico. Stocks and Eastern Oil Fields ork; Broo 
at Tampico House, London 


UNION WIRE LINES 


The “ULTIMATE LOW COST WIRE ROPE™ 








RIGHT — Don't be misled by the sign. 
This oil well has been pumping away 
for many years in the middle of La 
Cienega Boulevard, just off Beverly 
Boulevard, in Los Angeles. Traffic is 


divided by the well 


BELOW 


Hughes Tool Company's new store 
at Clay City, Illinois 
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BELOW — The Gulfwave, new tanker of Gulf Oil 
Corporation, recently launched at Sparrows Point, 
Maryland, plant of Bethlehem Shipbuilding Cor- 
poration. This is the 314th vessel and the 39th 
tanker launched at Sparrows Point. It is the third 
of four 11,000-deadweight ton tankers built for 
Gulf, the overall length being 442 feet and the 
molded breadth 64 feet. It will carry a cargo of 


approximately 3,500,00 gallons 

















RIGHT — Action scene of the new pipe line being installed by the 
New York State Natural Gas Corporation from its gas wells in the 
Woodhull Field to the main line running from Coudersport, Penn- 
sylvania, to Syracuse, New York. The Jones & Laughlin Steel Cor- 
poration, Pittsburgh, supplied the pipe, more than 200 tons of 
1234-in. O. D. double length seamless. This was joined by Dresser 
couplings and is designed to carry the gas at working pressure of 
500 Ib. per sq. inch. BELOW—The staff of Lane-Wells Company, 
Los Angeles, at a Christmas party tendered to the personnel. Bill 
Lane is shown with package in hand. Walter Wells acted as assistant 
Santa Claus. Presents and cash bonuses were distributed to more 
than 387 Lane-Wells employees. 


LEFT — This well in Los Angeles is lo- 
cated alongside a well-traveled street. 
Its electric motor and entire pumping 
unit are totally enclosed to provide 
safety and prevent against tampering 

















Check Your 


FROM THESE & i DABLE 
REED TOOL JOINTS.. 








REED TOOL JOINT LEADERSHIP 
THROUGHOUT THE WORLD 


is the result of painstaking care in: forging, machining, 


and heat treating for 


LONGER LIFE 


REED ROLLER BIT CO. 


LOS ANGELES HOUSTON OKLAHOMA CITY NEW YORK 


Distributed through Supply Companies Everywhere 


nlf Coast istributors for 





















Reciprocating pump having 24-in. stroke. Note oil-tight gear case and drive to small lubricating oil pump that 





lubricates the gears 


Additions to Gasoline Trunk Pipe Line 
Increase Flexibility of System 


To obtain greater flexibility in transporting numerous 
brands of gasoline the Great Lakes Pipe Line Company 
has added 564 miles of pipe line, and installed more 
pumping units and certain auxiliary equipment at its 
existing stations. 


HE Great Lakes Pipe Line Com- 

pany recently completed the lay- 
ing of 564 miles of pipe line, which 
either replaced or paralleled existing 
lines in order to increase flexibility in 
transporting the numerous brands of 
gasoline through its system. 

A part of the construction work 
consisted of replacement of 4-in. pipe 
in the line between Osceola and Coun- 
cil Bluffs, Iowa, with 6-in. pipe, and 
the abandonment of booster stations at 
Afton and Macedonia, Iowa. The 
change previously had been anticipated 
and necessitated no additional pumping 
units at the primary stations. 

The program included construction 
of an 8-in. line parallel to the line 
between Barnsdall, Oklahoma, and 
Kansas City, Kansas. Single pumping 
units, installed at Barnsdall, Oklahoma, 
and Humboldt, Kansas, consist of a 
j-cylinder, 15-in. by 18'-in., 270- 
r.p.m., solid-injection Diesel engine, 
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Newly-installed 5-cylinder, 15-in. by 
18!/,-in., 270-r.p.m. Diesel engine in 
background. In foreground, centrifuge 
and lubricating oil tanks 
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By FRANK H. LOVE 


direct-connected to a 6-in. by 24-in., To complete the construction pro- 
4-plunger, single-acting, reciprocating gram a 6-in. line was laid paralleling 
pipe-line pump. the line between Des Moines, Iowa, 





































eM ae: 


Surge tank on pump suction line 





and St. Paul and Minneapolis, Minne- 
sota. At Des Moines, Iowa, two 150- 
hp. synchronous motor-driven 43/-in. 
by 18-in., 4-plunger, single-acting 
pumps were installed. One pump acts 
as a standby for all units operating at 
this station. At the midway point, the 
Alexander, Iowa, station, one pumping 
unit was installed, consisting of a 3- 
cylinder, 13-in. by 17-in., 300-r.p.m., 
solid-injection Diesel engine direct- 
connected to a 434-in. by 18-in., 4- 
plunger, single-acting reciprocating 
pipe-line pump. The design of the 
motor-driven pumping unit extension 
at Des Moines varied from the original 
design only in the size of the motor 
room, which was made smaller and 
houses only the motor and motor-start- 
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Des Moines station, showing extension 
to building necessitated by installa- 
tion of motor-driven equipment 





ing equipment, whereas the building as 
originally designed was sufficiently 
large to house the Diesel engines that 
were first contemplated. 

No additional auxiliary equipment 
was required except a lubricating oil 
centrifuge, which will also purify oil 
for the next added unit. It is situated 
midway between two units and ar- 
ranged for continuous operation in se- 
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Duplex strainers on incoming lines 


Nos. | and 2 
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ries with the engine operating system, 
or for batch purification of the oil in 
the storage compartments. The purifier 
is driven by a 1-hp., d-c. motor. Its 
capacity is 150 gal. of oil an hour; the 
sediment capacity is 84 cu. inches. It 
has a self-contained three-stack, 9-kw. 
heating element for maintaining the 
temperature of the lubricating oil at 
180 deg. fahr., if necessary, and mak- 
ing it possible to vary the heat input 
according to the temperature of the 
incoming oil. Each engine has a dou- 
ble-compartment lube tank connected 
with the engine lubricating system 
through three-way port valves. The 
three-way port valves have wide out- 
let ports so that the system is never 
starved for oil. Cleaning of the cen- 
trifuge is facilitated by use of a serv- 
ice cart and a screw hoist for handling 
the bowls. The cart has a recessed top, 
beneath which is a covered sump and 
a rack for the cleaning tools. The 
sump is concealed in a drawer and is 
easily removed and carried to the sta- 
tion incinerator. 

As the Humboldt, Kansas, and 
Alexander, Iowa, stations are midway 
points patented duplex tank-type 
strainers have been installed on the in- 
coming lines. These strainers are con- 
nected to a manifold valve, the stream 






































Air-cooled exhaust stack 
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entering the bottom of either strainer, 
where the velocity of flow is reduced 
to approximately one-half ft. a second. 
The flow continues upward, passing 
through excelsior, thence through a 
screened outlet connection to the suc- 
tion lines of the pump. The reduced 
rate of flow results in trapping a large 
part of the pipe-line accumulation and 
water in the bottom of the strainer. 
The remainder is “knocked out” by 
the excelsior. 

During normal operations all foreign 
material and some gasoline are drawn 
off through a drain to an enclosed sep- 
arator, from which point the water 
and gasoline pass to an enclosed sump 
tank equipped with a swing-line pump 
suction, so that the water can be 
pumped to a burn pit and the gasoline 
pumped back into the gasoline stream. 
Debris is shoveled from the separator. 

To receive a scraper while these 
strainers are in Operation it is neces- 
sary that the differential pressure-con- 
trol valve be partly closed and a small 
valve in the return line from the 
scraper trap open. This arrangement 
allows the scraper to enter the scraper 
trap. The trap valve and the small 
valve are then closed, permitting the 
removal of the scraper. Either strainer 
can be cleaned without interrupting 
the flow or station operation. Tests of 
these strainers in operation show that 
there is a negligible pressure drop 





Right—Duplex strainers, showing ex- 
celsior for packing upper compart- 
ment of each 

Below—Typical arrangement of du- 
plex strainers on incoming line 

to station 


Sump tank and sump pump, equipped 
with swing line suction pipe 





through them, and that all material 
larger than 200 mesh is removed. 


Surge tanks were installed at the 
Humboldt, Kansas, and the Alexander, 
Iowa, stations. These surge tanks are 
16 ft. in diameter and 40 ft. high. The 
bottom of the tank is elevated 14 ft. 
from the base. The primary function 
of this surge tank is to permit, by 
reason of its small capacity, a quick 
pumping-out prior to the change of 
grade of gasoline, thus reducing the 
interval during which the pump suc- 
tion does not draw on open storage. 

















Gesolene and Water Separator Tank 
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Emergency Valve to Burn Pit 
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Fig. |. Sub-surface pressure in 
pumping well 


Fluid Level as a Guide to Pumping 


Efficiency 


Locating the fluid level is an inexpensive procedure that may effect 
appreciable savings by indicating the proper reconditioning method 


OST wells now on the pump are 
probably operated for the pur- 
pose of obtaining maximum produc- 
tion. If the hole is kept in good condi- 
tion and if proper equipment is in- 
stalled there should be no reason why 
the well cannot be kept pumped down 
and maximum flow of oil into the hole 
maintained. Such results, however, are 
not always obtained; and although only 
minor adjustments may be necessary in 
order to obtain maximum production, 
an analysis of subsurface conditions 
that would indicate clearly the need 
for such adjustments is not always 
available. The height of the fluid level 
above the intake of the pump during 
actual pumping operations is certainly 
an index to the efficiency of the opera- 
tion; and ascertainment of the fluid 
level provides valuable information 
necessary before corrective measures 
can be taken. 

The use of fluid level data for the 
purpose of obtaining maximum produc- 
tion is not the only application of such 
data, as in many wells pumping in- 
volves other problems than that of get- 
ting all the oil a sand can produce. The 
height of the fluid level is an index of 
the pressure on the sand at a certain 
datum and the differential pressure 
across the face of the sand at that 
datum. Whether demand requires that 
the maximum amount of oil be pro- 
duced or the formation character- 
istics make advisable the maintenance 
of a back-pressure on the sand, the 
pump can be set at the proper depth to 
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Fig. 2. Pressure-gross rate curve 
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By WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles 





obtain the desired results or the rate of 
production so controlled that mainte- 
nance of the proper fluid head above 
the formation will be assured. 
Bottom-hole pressure bombs or 
gauges have been used extensively dur- 
ing the last few years to determine 
whether or not a well is being pumped 
off. The pressure at any depth is a 
function of the height of the column 
of fluid above that depth, and may be 
used to determine the height of the 
column, assuming that all factors such 
as fluid density, casing gas pressure, 
etc., are taken into consideration in 
making the computation. In evaluating 
production possibilities, however, the 
pressure itself is used to determine di- 
rectly the differential pressure at the 
depth at which the pressure measure- 


ment is made. The value of such pres. 
sure measurements as a means of de- 
termining pumping efficiency is indi- 
cated by the following statement of 
Millikan and Sidwell.’ 

“Bottom-hole pressures have been 
taken in pumping wells under opera- 
ting conditions by placing the gauge 
in a perforated anchor below the stand- 
ing valve. The chart obtained in one 
of these wells is reproduced in Fig. 1. 
This well had been shut down for over 
24 hr. at the time this chart started 
and the pressure recorded was 53 |b. 
which is considered as the formation 
pressure. After pumping 5 hr. the pres- 
sure decreased to 30 lb., which is 66 


'*Bottom-hole Pressures in Oil Wells’ by C. 
V. Millikan and Carroll V. Sidwell, presented at 
the Tulsa meeting of the A.I.M.E., October, 1930. 
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Fig. 3. The 1.G.1. fluid level locating 
equipment installed at a well 
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percent of the formation pressure (ab- 
glute). The pressure did not change 
during the rest of the period of the 
chart (33 hr.). During this time pro- 
duction averaged 16 bbl. per hour. An- 
other well had a formation pressure of 
69 lb. and pumped 27'2 bbl. per hour, 
with a bottom-hole pressure of 56 lb., 
which is 84 percent of the formation 
pressure (absolute). It is probable that 
the amount of oil pumped from each 
of these wells was limited by the capac- 
ity of the pump, and it is unlikely that 
the maximum amount of oil was deliv- 
ered to either well with so low a differ- 
ential pressure in the formation. A 
knowledge of bottom-hole pressures in 
pumping wells will give as much in- 
formation for solving recovery prob- 
lems as in flowing wells. It will also 
show whether the rate of production 
obtained is limited by the capacity of 
the pump or by the capacity of the 
sand to deliver oil to the well.” 

From experience gained since the 
paragraph above was written it can be 
stated definitely that the maximum 
amount of oil was not being delivered 
to either of the wells cited. 

In determining the capacity of a 
well to produce, the productivity in- 
dex is being used by many companies 
to show the relationship between the 
sub-surface pressures and production 
rates. The definition of “productivity 
index” is given by Kantzer and Tros- 
tell? as ‘‘the barrels per day of gross 
liquid produced per pound per square 
inch pressure drop at a specified sub- 
surface datum.” This is expressed in 
the following formula: 

Iq = Rg per lb. per sq. in. 
where: 

I = productivity index 

d = datum in ft. of depth 
R, = gross production rate 

“In pumping wells, where the pro- 
ducing fluid level is below the top of 





““Oil-Well Performance: A Discussion and 
Proposed Terminology’’ by B. P. Kantzer and 
E. G. Trostell, presented at the Eighteenth An- 
nual Meeting, A.P.I., Chicago, November, 1937. 
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the perforations, mean pressures are 
preferred to datum pressures. The pro- 
ductivity index as defined above is use- 
ful only when the pressure-gross rate 
curve is linear, or substantially so, and 
its use should be restricted to this con- 
dition. Often this curve is not linear; 
and in such cases the productivity in- 
dex, if one were to call it by that name, 
would be variable with the rate of pro- 
duction and, if stated, would need to 
be qualified for the given rate at which 
it is determined. Linearity in pressure- 
gross rate curves has been observed 
under widely varient conditions, but it 
has been observed that this condition 
occurs most commonly where forma- 
tion free gas-oil ratios are low and 
where wells are in the latter stages of 
production.” 


An arbitrary pressure-gross rate 
curve is given in Fig. 2. The abscissas 
indicate the gross production in bbl. 
per day. The general practice has been 
to represent the bottom-hole pressures 
as ordinates, as shown on the graph. 
When fluid levels are determined at 
periodic intervals, however, a curve 
could be laid off representing the fluid 
level in ft. above the pump intake as 
the ordinate. Although it is not recom- 
mended that a productivity index ex- 
pressed in gross bbl. per day per ft. of 
fluid be regarded as an accurate ex- 
pression of a well’s capacity to produce, 
the results obtained from the applica- 
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tion of fluid level data in deriving such 
an index might be surprisingly accu- 
rate, 

In laying out the pressure-gross rate 
curve, any two points such as A and B, 
A and C, or B and C can be used. If 
the well is shut in, the point A is used. 
If such shut-in pressures are difficult to 
obtain, the pressures or fluid levels at 
two rates of production will provide 
the points B and C. It has been found 
that in most of the pumping wells in- 
vestigated the pressure-gross rate 
curves form a comparatively straight 
line. Some graphs curve sharply down- 
ward (as toward E in Fig. 2) when 
the fluid level approaches the pump in- 
take. In some, however, the line con- 
tinues straight to the point D where 
the fluid is pumped off completely. 


The use of bottom-hole pressures 
probably is the most nearly accurate 
method of determining proper produc- 
tion control. The periodic taking of 
such pressures under changing well 
conditions, however, interferes with 
production and consumes considerable 
time. The pressure bomb or gauge is 
run in an anchor below the standing 
valve. Although readings covering pe- 
riods up to 72 hours during which the 
well is pumping are now being taken, 
it is necessary to pull the pump (also 
the tubing in many wells) both when 
running the bomb into the well and 
when removing it. 


Fig. 5. Here is shown how the fluid level varies inversely with the pressure at the casinghead of the well 
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With the devices now available fluid 
levels can be determined without shut- 
ting down the pump or interfering 
with production in any way. The 
process itself requires but little time 
and the results show the depth of fluid 
within very close limits and also the 
physical height of the fluid column 
during pumping operations; however, 
it does not measure the factors affect- 
ing pressures, which must be considered 
if bottom-hole pressures are to be used 
to determine possible productivity. 





Fig. 6. Three runs made in a well while 
producing under vacuum 
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Fluid level conditions brought out in 
the following discussion and graphs 
were determined by equipment recently 
developed by International Geophysics 
Incorporated under the technical direc- 
tion of Dr. J. J. Jakosky. The labora- 
tory and development work were con- 
ducted by Dr. D. D. Taylor and the 
field tests herein discussed were made 
by Kenneth R. Walker. 

The fluid level is found by recording 
photographically on a strip of moving 
film the electrical impulses caused by 
sound waves generated by the discharge 
of a cartridge at the surface. The sound 
passes down the well in the annular 
space between the tubing and the cas- 
ing and is reflected by the tubing 
joints, tubing anchors, top of liner, 
change in casing size, or any other ir- 
regularity until the fluid level is 
reached. The major reflection regist- 
ered, of course, is that from the surface 


of the fluid. 


The equipment employed in this 
method of locating fluid level is shown 
in Fig. 3 as installed at a well ready for 
operation. That part not housed in the 
truck is connected to the casinghead 
through a valve. The gauge for indi- 
cating casing pressure provides data on 
the pressure being carried between the 
casing and the tubing. Beyond the 
gauge can be seen the cartridge inserted 
in a “Y” in front of a lever-operated 
valve. This valve remains closed until 
the shot is fired in order to shield the 
special electric detecting device, shown 
to the left of the valve, from the effect 
of the detonation. Between the car- 
tridge and the casinghead is a flame 
arrester similar to the type used in 
mines. 

The firing of the cartridge is con- 
trolled electrically from the truck. A 
4-conductor, ;°s-in. O.D. rubber-cov- 
ered cable connects both the detonator 
and the electrical detector with the 
control panel in the truck. The rest of 
the apparatus is contained in the truck, 
no equipment being placed on the der- 
rick floor. The entire operation, includ- 
ing exposure and developing of the 
film, is conducted in the truck and the 
results giving the location of fluid level 
are available before the truck leaves the 
well. It takes approximately five min- 
utes to hook up and get ready for the 
shot. During the procedure the pump 
is not shut down and production of the 
well continues without interruption. 
The electrical design is such that well 
noises resulting from the pumping 
operation or other causes are filtered 
out and the record of the shot reflec- 
tions is not distorted. 

The lever valve is closed before the 
cartridge is discharged, in order to pro- 
tect the electrical detecting device. The 
valve is then opened immediately, al- 
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lowing the recording of all reflections 
as the sound wave passes down the well 
(Fig. 4)- Each of the small jogs in the 
oscillograph indicates a tubing collar 
and in this record of a well in which 
the fluid level is below the tubing 
catcher the reflection from the tubing 
catcher provides a check on the com- 
putation of the fluid level. 


Accuracy is achieved by the use of 
4 steep wave front sonic measuring de- 
vice. By using this very steep wave 
front the time interval between the 
initiation of the sound disturbance and 
the receipt of the reflection is accurate- 
ly measured. In addition, the steep 
wave front shows clearly the minor re- 
flections caused by the tubing collars 
and other constrictions in the well. 
The method is effective in wells pro- 
ducing under a partial vacuum or under 
high gas pressure. 

The film on which the record is 
made is driven at a constant speed. 
Athough the velocity of sound through 
the gaseous medium above the fluid has 
been found to vary from 900 to 1400 
ft. a second in wells in a single area 
such as the Los Angeles Basin of Cal- 
ifornia, the speed through the gas in 
any certain well remains essentially 
constant for the entire depth of the 
well. If the average length tubing joint 
used in the well is known, the reflec- 
tions from tubing joints provide a 
scale that can be used to compute the 
distance to the fluid. 

Tubing catchers, the top of a liner, 
and other points of known distance be- 
low the surface provide reflections that 
serve to check the computations. In a 
Playa Del Rey well, the record from 
which is shown in Fig. 4, the tubing 
catcher was a definite marker and was 


used to verify the calculations based on 
tubing collar reflections. 

The effect of change in the casing 
pressure during pumping operations is 
shown in Fig. 5. In this series of runs 
made in a well in the Dominguez field 
the fluid level at first was just above 
the tubing catcher and only tubing col- 
lars and the top of the fluid were re- 
corded. As the fluid level was lowered 
the tubing catcher was indicated, and, 
as the fluid level dropped still farther, 
the top of the liner reflected the sound 
waves. The close relationship of the 
casing pressure to the fluid level is 
clearly evident in the last five readings, 
which indicate that the fluid level va- 
ried inversely with pressure. 

Another application of the fluid level 
measurement is shown in Fig. 6. A well 
in the Santa Fe Springs field was pro- 
ducing under partial vacuum and it 
was believed that there could be no 
fluid column above the pump. The pro- 
duction was disappointing, however, so 
a run was made to locate the fluid level 
and to determine whether the pump 
was handling the production as it 
should. Although the pump was set at 
3816 ft. the fluid level varied between 
1530 and 1573 feet. 

From another well in the Santa Fe 
Springs field, the record from which is 
shown in Fig. 7, it was desired to pro- 
duce the maximum volume of oil. Two 
runs were made to locate the fluid level 
and, although the pump was set at 
3017 ft., the fluid level could not be 
lowered below 1503 feet. The pump 
quite evidently did not have sufficient 
capacity. 

The location of the fluid level in a 
well while it is off production will in- 
dicate definitely whether or not enough 
fluid is coming into the hole. Remedial 





action will depend on the conditions 
disclosed, and due consideration should 
be given to the possibility of insuffi- 
cient pump capacity, the possibility of 
gas locking, and any other factors that 
may interfere with removal of all fluid 
entering the well. 

A low fluid level will show that 
what oil enters the well is being 
pumped off. The necessity for cleaning 
out or making other repairs will then 
be apparent. Before pulling the pump 
it may be wise first to locate the fluid 
level. To do so may reveal an un- 
suspected source of trouble and may 
save a costly job of pulling rods and 
tubing. 

If proration is based on bottom-hole 
pressure measurements, the determina- 
tion of the fluid level offers a conveni- 
ent and easy way of obtaining the 
necessary data. 

The experience of companies using 
fluid level devices indicates that the 
fluid level determination gives a re- 
liable guide to pumping operations at 
low cost and without interfering with 
production. 

A preliminary fluid level determina- 
tion can be ready within 15 or 20 min- 
utes after the truck reaches the well. 

The fluid level determination for a 
single average well including measure- 
ments at the well, interpretation of rec- 
ords, submission of reports, mileage, 
and incidental expenses, will probably 
cost less than $35. If there is a series of 
wells in the same area to be tested, the 
cost per well will be reduced materially. 
Compare this with the cost of pulling 
and running rods and tubing, the shut- 
down time during such operations, and 
loss of oil and gas production while the 
well is shut down. 
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Electrical and Mechanical Properties of Cables Improved 


NVESTIGATIONS of the processes 

used in the manufacture of differ- 
ent types of cable, and of the proper- 
ties of the materials used, led to de- 
cided improvements in electrical and 
mechanical properties of cables, and to 
the opening of new fields of applica- 
tions for them, says Guy Bartlett, of 
the General Electric Company, in 
writing of developments in the elec- 
trical industry during 1937. For ex- 
ample, in tellurium-compound cable 
jackets, for use where abrasion is severe 
and toughness is required, the tensile 
strength, modulus, and tear resistance 
were all further increased. Coronol, a 
Corona-resisting compound, was ap- 
plied to larger conductor sizes, for 
higher voltages, and in longer lengths. 
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A new paper-insulating machine was 
developed and installed. This machine 
is equipped with special devices to pre- 
vent buckling or wrinkling of tapes, 
and to control tension. 

A similar machine is being installed 
for applying varnished-cambric insula- 
tion, with the difference that there are 
only two taping heads per stand in- 
stead of four to allow for the use of 
compound between the tapes as re- 
quired in this type of insulation. 

A new lead pot designed for the 
lead press completely protects the hot 
metal against oxidation. This does not 
supersede the hydrogen process, but 
rather supplements it. 

New equipment has been developed 
for shipping very long lengths of cable 


for submarine or buried service. As a 
result, a 3750-ft. length of three-con- 
ductor cable weighing 44 tons can be 
readily handled. 

As regards cable accessories, a new 
oil-resisting compound developed for 
use in solid cable joints has an oil solu- 
bility in service that is practically neg- 
ligible. Also, it is free from black as- 
phalt, which, when dissolved in cable 
oil and compound, tends to contamin- 
ate them somewhat. 

Equipment for the pressure-attach- 
ment of insulated cable connectors has 
been developed. Connector-to-conduc- 
tor attachments now can be made 
quickly and entirely satisfactorily 
without the customary soldering oper- 
ations that might endanger the oil and 
solid insulation. 
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Recent Advances in Knowledge of 
the Colloidal Properties of Clay 
Suspensions and Gels: 


ITH the increasing importance 

of clay in drilling operations, 
which demand more precise and exact- 
ing control over its behavior, there has 
come the realization that most of our 
present methods of control over many 
of its important properties still repre- 
sent more of an art than a science. 
Such a situation with respect to a ma- 
terial of such industrial significance 
is unfortunate, and naturally many in- 
vestigations have been conducted to 
improve our knowledge. In general, 
these investigations have revealed the 
complex nature of clay behavior and 
while sometimes they may not have 
seemed to contribute directly to a solu- 
tion of the field operator’s problems 
they have been of inestimable impor- 
tance in bringing to light the broad 
fundamental scientific principles upon 
which must be based any effective 
working theory correlating the known 
facts of clay behavior and predicting 
profitable new lines of attack for its 
improvement. 


Major Facts Concerning Behavior 
of Clays 


In the study of clays, as in that of 
most other colloidal materials, it has 
been impossible to make progress by 
the study of isolated facts. On the 
other hand, analysis of large groups of 
facts, many of which seem at first 
completely unrelated, can lead to a 
deeper insight into the structure of 
clays and the mechanism of their be- 
havior. It will be well to list the major 
facts on which the analysis here pre- 
sented is based, starting with those that 
have emerged repeatedly from past in- 
vestigations and which thereby consti- 
tute an impregnable foundation upon 
which must rest any comprehensive 
theory of clay behavior: 





4Paper presented at Oklahoma City meeting, 
Petroleum Division, American Institute of Min- 
ing and Metallurgical Engineers, October, 1937. 

6Department of Chemical Engineering, 
Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts. 


48 





Part l 
By CHARLES E. REED» 





Investigations relating to 
drilling muds cover a broad 
field of research. This paper 
is an important and timely 
contribution to the literature 
on this subject, because it 
presents the theories that 
guide the efforts of the exper- 
imenters and form the basis 
for interpreting the results of 
current research on the prop- 
erties of rotary drilling mud. 
Although all the laws govern- 
ing the behavior of clay sus- 
pensions and gels have not 
been evolved, enough knowl- 
edge has been gained that 
investigations can be planned 
intelligently and pursued sys- 
tematically. 

—The Editor. 











1. Clays consist of hydrated alum- 
inosilicates of extremely fine and vari- 
able particle size. 


2. Suspended in water, clays exhibit 
variable degrees of swelling, depending 
upon their origin and upon the chem- 
ical and colloidal nature of any other 
substances present. The magnitude of 
the swelling is a direct indication of 
the extent to which the clay has be- 
come dispersed. 

3. Associated with any given nat- 
ural clay is always found a definite 
quantity of dissociable metals, usually 
alkaline or alkaline-earth cations. These 
cations are readily replaceable by each 
other and by hydrogen; a clay may be 
saturated with any metallic cation by 
repeated treatment with a solution of 
the corresponding neutral salt or hy- 
droxide in the case of a metal, or acid 
in the case of hydrogen. 


4. Purification of clay from replace- 
able metals may be effected by dialysis. 
In this process the water dispersion of 
clay is enclosed within a membrane 


having pores large enough to allow 
free passage of the ions across it to dis- 
tilled water without, where they are 
washed away. The clay particles are 
too large to pass through the pores of 
the membrane and they remain behind 
where hydrogen ions from the water 
replace the cations that have been re- 
moved. 

§. The viscosity of clay suspensions 
is always markedly greater than that 
of water alone and, like swelling, varies 
widely with the chemical and colloidal 
nature of any other substances present. 
This increased viscosity must be due to 
the interference of the suspended parti- 
cles of clay with normal flow of the 
suspending liquid. 

6. Under proper, but widely vari- 
able, conditions of concentration of 
clay and electrolyte present it is pos- 
sible to obtain a clay gel that possesses 
a yield point necessitating a finite dis- 
torting force to make it flow as con- 
trasted to a suspension, which, like a 
true liquid, will flow under a differ- 
ential distorting force. 

7. Examined under the ultramicro- 
scope the individual clay particles in a 
fluid suspension (sol) exhibit violent 
Brownian motion, while those in a gel 
are still distinct, but motionless. With- 
out question the formation of a gel 
with its yield point and greatly in- 
creased viscosity has come from some 
type of structure built up within the 
liquid as a result of the suspended parti- 
cles becoming locked into fixed posi- 
tions, although, as will be seen later, 
the mechanism by which this locking 
takes place is questionable.: 





eThe occurrence of structure in a suspension 
of particles implies that a finite force is neces- 
sary to change the position of any one particle 
with respect to the other particles. Under such 
conditions the supension of particles is said to 
constitute a gel as contrasted to a sol, a suspen- 
sion in which each particle may be freely 
moved about by application of only a differ- 
ential distorting force. Many types of structure 
may be imagined to exist within a gel and gels 
of different substances may have widely differ- 
ing types of structure. 
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Fig. |. Schematic diagram of mont- 
morillonite H,O. (Al, O., Fe, O,, 
3MgO) 4SiO, + nH,O 


8. Very often the particles are 
locked into place only loosely, as it is 
possible by relatively weak mechanical 
agitation to destroy the gel structure 
and produce a sol, which, if allowed to 
stand undisturbed, will increase in vis- 
cosity and reset to a gel. Such systems 
are called thixotropic in the literature. 

9. The viscosity of a clay suspension 
isa much more complex quantity than 
that of a true liquid, where it is a con- 
stant equal to the shearing stress di- 
vided by the rate of shear. If, by anal- 
ogy to a liquid, the viscosity of a sus- 
pension be defined as the ratio of shear- 
ing stress to rate of shear, this quantity 
is not a constant but is some complex 
function not only of the rate of shear 
itself but also of the time and the past 
history of the suspension, the latter 
manifesting itself as thixotropic be- 
havior. Therefore, whenever viscosities 
of clay suspensions are reported they 
are meaningless unless accompanied by 
a detailed description of the exact con- 
ditions of measurement. 


Relevant Facts from Recent 
Investigations 


It must be repeatedly emphasized 
that the only difference between clay 
suspensions and gels that has been dis- 
covered to date is a mechanical differ- 
ence, the gel possessing a yield point 
and a higher viscosity. From the stand- 
point of the production engineer, it is 
just these mechanical differences that 
are most vital, for they must affect di- 
rectly such important properties of a 
drilling mud as its ability to suspend 
and be freed from cuttings, its ease of 
circulation and settling characteristics, 
and its retention of gas bubbles. 

As the relatively high viscosity of 
clay sols is due to interference of the 
constituent particles with flow and as 
the yield point of clay gels is due to 
these same particles forming a struc- 
ture it is clear that particle structure, 
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shape, and size will exert a tremendous 
influence upon all the important me- 
chanical properties mentioned above. 
Our knowledge of all these properties, 
formerly highly speculative, has under- 
gone great strides as a result of recent 
investigations. 
Particle Structure and Shape 

Clays of industrial importance may 
be divided into two main groups—the 
kaolinite group having the empirical 
formula Al,O,.2SiO..2H,O and the 
montmorillonite group having the em- 
pirical formula Al,O,.4SiO..H,O. It 
has been shown from X-ray data that 
the crystal lattice of both groups is of 
the layer type consisting of superim- 
posed planes of aluminum and silicon 
bound together through oxygen 
bridges.'** 

Fig. 1 shows a schematic diagram of 
the structure of montmorillonite, the 
chief clay mineral in bentonite.* ® 
Each group of planes consisting of two 
layers of silicon atoms bound to one 
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Fig. 2. Swelling of Na montmorillonite 


layer of aluminum atoms through 
planes of oxygen atoms can extend in- 
definitely in the 5 direction as shown 
on the diagram and in the a direction 
perpendicular to the diagram. Such a 
group of planes, hereafter referred to as 
a crystallite, is composed of an indefi- 
nite number of unit cells—the smallest 
units in the crystal that repeat them- 
selves. The clay particle may consist of 
but one crystallite or an indefinite 
number of crystallites stacked on top 
of each other like a pack of cards and 
held together by residual surface forces. 
The structure shown in Fig. 1 indicates 
that individual clay particles have great 
strength and that they might readily 
form the rigid, platelike particles with 
enormous ratios of length to thickness, 
as previously postulated.'® 1! 

Fig. 1 also illustrates that the clay 
minerals are in general of widely vari- 





*The references indicated by numbers are 
listed at the end of the article. 


able compositions and isomorphous 
structure, it being possible in this case 
for iron and magnesium to replace 
aluminum. 

An insight into the origin of the 
swelling properties of bentonite muds 
may be obtained by examination of 
Figs. 1 and 2. When bentonite is dry 
the individual crystallites are bound 
closely to one another and the distance 
in the ¢ direction from any plane in 
one crystallite to the corresponding 
plane in an adjacent crystallite is about 


° ° 
11 A. (1 A. = 10-% cm.). When 
water is added to the bentonite in in- 
creasing amounts, the water molecules 
migrate in between adjacent crystallites 
and pry them farther and farther 
apart. 

Hofman and Bilke have watched this 
process take place under the X-ray and 
have measured how the distance be- 
tween corresponding atoms in adjacent 
crystallites increases with water con- 
tent of the clay. Fig. 3 shows that as 
the vapor pressure of H,O over the 
clay increases from 0 to 17 mm. Hg, 
corresponding to an increase in water 
content from 0 to 37 percent, this dis- 
tance practically doubles. At higher 
water concentrations it is possible that 
some of these groups of planes become 
quite free from their neighbors and 
float off through the suspension. 


Before leaving Fig. 1, attention 
should be called to the probable loca- 
tion of metallic cations and hydrogen 
in bentonite. It can be seen that if a 
water molecule should react with an 
oxygen atom bound to two silicon 
atoms in the surface plane of a crystal- 
lite, two hydroxyl groups would re- 
sult. The hydrogen of these hydroxyls 
can ionize and be replaced by metals, 
and in strongly acid solutions the 
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hydroxyl group as a whole can react as 
a base giving clay its amphoteric prop- 
erties. In addition, it is possible that 
there is enough room in the crystal lat- 
tice for the dissociable hydrogen ions 
to migrate out from the interior hy- 
droxyl groups into solution. The dis- 
sociation of cations in the form of 
hydrogen or metals from the clay parti- 
cle leaves it with its characteristic neg- 
ative charge, and indeed it is possible 
to think of clay as a polyvalent elec- 
trolyte with a large colloidal anion. 
The dissociable ions have a definite, 
average, standoff distance from the 
surface of the particle, this distance 
being determined by an equilibrium be- 
tween the forces of kinetic activity 
tending to move them out into solu- 
tion and the forces of electrostatic at- 
traction tending to restrain them 
within the vicinity of the surface. Since 
the attraction between two electric 
charges of opposite sign is proportional 
to the product of the charges and 
inversely proportional to the distance 
between them, the average standoff dis- 
tance of divalent and polyvalent ca- 
tions from the surface of a crystallite 
is less than that of univalent cations. 


Hydrogen bentonite prepared either 
by acid washing or dialysis may be 
titrated to an end point with base and 
its equivalent weight determined as 
around 1000.°°18 The fact that the 
equivalent weight of a bentonite of a 
given origin is a constant independent 
of the size of the individual particles® 
is additional evidence for the open, por- 


ous structure of the clay particle as 
presented in Fig. 1, indicating that ions 
can migrate into the cracks between 
crystallites. Fig. 1 indicates, however, 
that if the lattice were to be broken 
up a change in equivalent weight of 
the clay could occur in some cases, de- 
pending on the state of aggregation of 
the plates. This result has been reported 
for some clays.”° 


It is the unusual swelling ability of 
bentonite that makes it so valuable as 
a suspending and geling agent. Kaolin, 
while having a layer lattice similar in 
some respects to bentonite, does not 
exhibit the variable c distance between 
its groups of planes and, as is well 
known, kaolin swells in water to an 
order of magnitude less than that of 
bentonite. Many muds with intermedi- 
ate swelling properties may consist of 
mixtures of minerals of the kaolinite 
and montmorillonite type and the 
blending of such types suggests a pos- 
sible method of control over the me- 
chanical properties of the resulting sus- 
pensions and gels. 

Most of the particles of kaolins are 
large enough to be seen under the ordi- 
nary microscope and their tendency to 
assume the platelike habit is unmistak- 
able. On the other hand, the majority 
of the particles in bentonite are too 
small to be resolved under the ordinary 
microscope but when viewed in the 
ultramicroscope they can be seen indi- 
rectly as innumerable twinkles and 
flashes of light resulting from the 
changing intensity of light reflected 





Use of the 


XHAUST valves that stick are al- 
ways a source of trouble to the 
operating man. Relief is not obtained 
by changing the brand of lubricating 
oil or by replacing with a new valve. 
The tendency to stick may be reduced 
if the valve is lubricated occasionally 
with kerosene. Sticking of exhaust 
valves may be attributed to one of sev- 
eral causes. When a fuel containing an 
appreciable amount of sulphur is used 
sticking may be expected. The exhaust 
will contain sulphurous acid gas and 
when the engine is stopped the gas re- 
mains in the cylinder and condenses to 
form sulphurous acid as the engine 
cools. This acid is highly corrosive and 
pits the valve face and seats. 
When the engine is running, the ex- 
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from the faces of tiny plates twisting 
and turning in ceaseless Brownian mo. 
tion. 

Editor’s Note: This article will be 
continued next month. 
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By J. L. INGRAM 


haust valve stem is partially exposed 
to the flow of hot gases escaping from 
the cylinder each exhaust stroke. Fuel 
and lubricating oil usually are present 
in the exhaust gas and eventually will 
cause the stem to gum up and stick. 

Relief from this trouble may be ob- 
tained by fitting a shroud around the 
valve stem as shown in the accom- 
panying drawing. When the shroud 
is used the stem is scarcely exposed and 
the opening is directed away from the 
escaping gases instead of against them. 

It is a simple matter to make the 
shroud, but it is advisable to remove 
the valve and turn the lower end of 
the guide true to insure a snug fit. 
The shroud should be welded to the 


stem to keep it from working loose. 


Shroud to Prevent Valve Sticking 



















WS 

N TT | 
Sik 

AGO 


STEM GUIDE 


SHROUD- 











a, 
AE 


EXHAUST VALVE 


Z 
ng 











THE PETROLEUM ENGINEER 























Panoramic view of Nitchey lease of Sunray Oil Company in Allen Pool, Oklahoma 





Efficiency Increased by Modernization 
of Surface Pumping Equipment 


Safety and appearance of property also 
improved by removal of obsolete structures 


ELLS drilled in the Allen pool, 

\X) Seminole County, Oklahoma, 
were equipped with wooden rig fronts 
for individual gas-engine pumping al- 
most immediately upon being com- 
pleted as producers. Many wells in this 
field were drilled in the channel of the 
South Canadian River, and because of 
the rough terrain along the breaks and 
banks of this stream, it was thought 
that pumping units would be the most 
satisfactory equipment for producing 
the oil. The Sunray Oil Company’s 
property includes two 50-acre leases, 
and one 30-acre lease. There are 21 
wells on these leases; three are gas wells 
and the rest are oil wells. They were 
drilled in 1927-28, during the early 
days of the field, and produce mainly 
from the Cromwell sand at depths of 
2600 to 2650 feet. 

After pumping the wells for years 
with the type of equipment mentioned, 
the individual gas engines being used 
for cleaning out, pulling tubing and 
rods, etc., the surface machinery be- 
came obsolete and was expensive to 
Operate and maintain. The margin of 
profit became so small that in the 
spring of 1937 it was decided that new 
equipment was essential if operation of 
the wells were to be continued. 

Three plans for modernizing were 
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This gear box pumps the four wells on 
the Nitchey lease by means of 
pumping pendulums 
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considered, including a central band- 
wheel power for all the wells, a central 
electrical-generating station and indi- 
vidual motors on each well, and gas- 
engine-driven pumping units having 
back-crank equipment. On the leases 
in and near the river, the ground was 
rough and this, together with difficul- 
ties caused by the shifting river bed, 
precluded the use of a central power, 
and the fact that the average field 
man’s training was lacking in electrical 
experience did not favor the electrical- 
generating unit. 

Sub-surface equipment on these 
leases had been maintained in good 

















condition, so the properties required 
nothing other than the modernizing of 
surface equipment. The wooden der- 
rick floors, sills, band-wheels, and 
houses, together with circulating tanks, 
all of which were of standard wood 
construction, presented a considerable 
fire hazard, which also was a factor in 
the decision to modernize. 

At the time the program was first 
considered, the leases were surveyed 
and basic plans made, such as the de- 
termination of the size engines and 
other machinery required. The prop- 
erty lines of the Cully “A” and Cully 
“B” leases were disregarded, pumping 








A 40-hp. prime mover pulls Cully 
"B" 2, shown here, Cully "B" 5, and 
Cully "A" 6, the last being operated 
by means of a swing in the rod line 
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units and rod lines being placed 4; 
though the two tracts were a single 
lease. The third tract, the Nitchey 
lease, was surveyed separately, as it 
contained only four wells, every one 
of which could be operated from one 
pumping unit. 

When the contract to install new 
machinery was made, it was thought 
feasible to pump river-bed wells with 
individual units installed on the recon- 
ditioned floors of the derricks, but a 
few days after the first unit was placed 
in operation the South Canadian River 
came up in one of its “wall-of-water” 
rises that undermined the legs of the 
derrick on Cully “B” 8, with the re- 
sult that all the equipment was washed 
into the quicksand and never recovered. 
This changed the picture entirely inso- 
far as the river-bed wells were con- 
cerned, and plans were made to pump 
remaining producers with shackle rods 
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Cully "B" |, one of the wells situated 
under the second bank of the South 
Canadian River. The new pumpin 
equipment has been installed, but the 
old has not yet been removed 


a et 


pulled by pumping units situated above 
the high-water mark. 

As eventually installed, there are in 
operation six individual units on the 
three leases, pumping one to four wells 
each. A gear box powered with a 60- 
hp. gas engine was installed near the 
center of the Nitchey lease directly be- 
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Well No. 5 on Cully "A" lease; before being modernized (left) and after (right) 
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Cully "B" 7, shown here prior to the 
installation of new surface pumping 
equipment, is a river-bed well having 
rod lines carried to it on an 
elevated walkway 
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tween wells Nos. 1 and 3. It is equip- 

d with plain and counterbalanced 
cranks with pitmans connected to pen- 
dulums that operate the shackle-rod 
lines leading to the wells. 

Cully “A” 1 is equipped with a 
pumping unit that pulls wells Nos. 
1, 2, and 3. Cully “A” 5 is equipped 
with a unit that has a 40-hp. prime 
mover and pulls three wells. Cully “B” 
2 is equipped with a similar unit 
that pulls Cully “B’” 2 and 5; also 
Cully “A” 6 is operated by means of 
a swing in the rod line. Two units are 
operating under the second bank of the 
river, above flood level. Cully “B” 1 is 
equipped with one of the larger units, 
which pumps this well with a beam 
and pulls Cully “A” 8 and Cully “B” 


Cully "A" | is pumped by a back- 
crank equipped unit that also pulls 
wells Nos. 2 and 3 on the lease 


7, both of which are river-bed wells 
having rod lines carried to them on 
elevated walkways. The other unit, 
which was installed instead of the two 
individual units included in the orig- 
inal plan, has a counterbalanced back 
crank that pulls Cully “B” 6, and also 
will pull Cully “B” 8 as soon as the 
latter can be reconditioned following 


the disastrous flood. 

Cully “A” 5 was the most difficult 
well to recondition. It is one of the 
wells most distant from the river bed 
and was drilled in the bank of a small 
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creek that flows through the property. 


The banks are soft clay and sand that 
wash easily. It had been protected from 
high water with fender walls of plank- 
ing that disappeared during some 
spring freshets. The well was also 
equipped with a drilling derrick of 
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standard height, which was replaced 
with a short pumping derrick. Forms 
were built on three sides of the well to 
include the foundation piers and a 
solid poured-concrete wall, which pre- 
vents soil erosion around the casing. 

As soon as possible after the new 
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No. 4 Nitchey, before and after being modernized 
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No. 2 Nitchey. A gear box powered 
by a 60-hp. gas engine was installed 
near the center of the Nitchey lease, 
Several wells are pumped with 

this equipment 
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equipment was installed, all wooden 
floors were replaced with concrete slabs 
to support the pumping units or jacks, 
All engine and belt houses were razed 
and all circulating tanks were disman. 
tled and stacked for future use else. 
where. Not only has the property been 
improved greatly in appearance, but 
has been made safer. Maintenance cost 
has been reduced, largely through the 
saving in lubricating oil and belt re- 
placement cost. 

A truck equipped with a gasoline 
engine that drives a pulling unit is now 
used to facilitate repair work at the 
wells, as well as at others across the 
river. Rod hangers are a part of the 
equipment carried on the truck. They 
are placed in the derrick over the well 
that is being pulled, making it un- 
necessary to lay the rods on the ground. 

Because each engine is protected by 
a steel hood, no housing is required. 
This allows plenty of “elbow room” 





Cully "A" 3, equipped with a modern 
pumping unit 





ee 


when making adjustments and thus 
facilitates maintenance. Guard rails 
made of pipe surround each part of the 
unit in need of protective devices, not 
only to prevent employees from being 
injured, but to prevent school children 
and others from being struck by coun- 
terbalances and cranks. 
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Here, again, is positive 

e evidence that gas-engine- 

driven hot-oil pumps are the 

most economical to operate. 

$ T' But, economy is by no means 

‘| the only advantage. Relia- 

bility is also assured, through 

F 1) FE RY sturdy Cooper-Bessemer 
design. 

4 b O U R S Only an engine that is capa- 

ble of giving continuous, 24- 

hour service can “make 


good” in this refinery. 








A recent, non-stop run of 46 
days was ended only be- 
cause it was necessary to 


make a still-tube replacement. 


BIG SPRING, TEXAS—In this plant 
of Cosden Petroleum Corporation, a 
Cooper-Bessemer Type EN-8 vertical 
gas engine, rated 200— 250 H. P. 
at 425—510 r. p. m., drives a cen- 
trifugal hot-oil pump through a 
speed increaser. This installation re- 


places steam. 








THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 
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New York City Washington, D.C. Los Angeles, Calif. | Tulsa, Oklahoma Shreveport, La. Dallas, Texas Houston, Texas 
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Boiler Blowdown Design 


BOILER blowdown arrangement 

of original design has been in use 
for six months at the plant of the 
Paluxy Asphalt Company. This design, 
in the opinion of the writer, has many 
advantages. 

A 2-in. blowdown line from the 
boiler enters a 4-in. by 2-ft. header 
from which extend two 2-in. lines that 
enter 8-in. pipes open at both ends. The 
8-in. pipes are approximately one ft. 
from the 4-in. header and perpendic- 
ular to it. The 2-in. pipes extend ap- 
proximately one ft. into the 8-in. 
pipes. When the boiler is blown down 
the steam leaving the 2-in. lines pulls 
air into the 8-in. pipes and most of 
the steam is condensed. The air, steam, 
and condensate travel to the opposite 
end of the 8-in. pipe propelled by the 
exhausting steam; however, the 8-in. 
pipes are given a slight pitch for com- 
plete drainage after the blowing down 
has ceased. At the drainage end of the 
equipment the 8-in. pipes extend two 
in. into a rectangular box, which is 
open at top and bottom and equipped 
with four baffles, as shown in the ac- 
companying sketch. The purposes of 
the baffles are to prevent spray from 
escaping and to act as a muffler. The 
box is two ft. wide, five ft. deep, and 
seven ft. long. 

The advantageous features of this 
boiler blowdown design are: 

1. Safety. Each boiler is blown 
down into two 8-in. pipes, thereby 
eliminating the possibility of burning 
a workman who might be working in 
a boiler that was off the line. This 
sometimes happens when two or more 


*Chemical engineer, Paluxy Asphalt Company, 
Talco, Texas. 


By S. C. SMITH* 


boilers are blown down into a common 
header. On the exhausting end of this 
arrangement there is a very little 
spraying of steam and condensate. 

2. Effectiveness. By using 100-ft. 
lengths of pipe practically all steam 
is condensed before reaching the out- 
let. Because of this and the muffling 
effect of the baffles there is very little 
unnecessary noise. 


3. Economy. The entire arrange. | 
ment may be made from second-hand 
pipe and old boiler plate, except, of 
course, the actual blowdown lines. The 
supports, not shown in the sketch, are 
made from discarded still tubes. 

4. Adaptability. This arrangement 
is suitable for either continuous or in- 
termittent blowing-down. 
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Diagram showing details of boiler blowdown arrangement 
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Demonstration Motor Shows Automotive Progress 


demonstration motor that illus- 

trates the romantic advance in 
automotive power and performance 
has been developed by engineers of the 
Ethyl Gasoline Corporation. The 
mechanism is described as “the only 
instrument yet designed that shows 
actually how various gasolines react in 
a motor.” 

Revealing the behavior of fuels, 1 
pictures the striking progress that has 
been made in this field since Thomas 
Midgley, chairman of the board of di- 
rectors of the American Chemical So- 
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ciety and winner of the Nichols and 
Perkin medals in chemistry, discov- 
ered, after testing thousands of com- 
pounds, that tetraethyl lead was the 
chemical agent that could rid engines 
of knock. 

The motor pictures scientifically the 
difference in gasolines. It discloses gas- 
cline of low anti-knock value as the 
source of poor performance, waste of 
gasoline and oil, and overheating— 
evils of a knocking engine, diminished 
power, and rising engine temperatures. 


‘ 


Likewise, it demonstrates how knock 
can be made to disappear, and how 
greater power can be summoned. 

Representing the results of a long 
period of improvement in devices of 
this kind, the motor consists of a 
single-cylinder 4-cycle engine origi- 
nally manufactured as a farm light 
unit. The compression ratio, however, 
has been raised to approximate the ra- 
tios found in the modern motor cafs, 
and because of this ordinary gasoline 
will detonate or knock whereas Ethyl 
gasoline will not. 
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Coring is essential to modern 


drilling practices. 


The Hughes Core Bit has proven 
outstanding in delivering to the 
derrick. floor large, uncontami- 


nated cores. 


Because of proper design and 
heat-treatment of the alloy steel 
parts, this bit is safe, economical 
and convenient in operation. Cut- 
ter shafts and washers are made 
an integral part of the crown. 


Following are some of the major 


features of the Hughes Core Bit: 


1. Large diameter core recovered. 
2. Floating Core Barrel. 


3. Double Core Catcher. Same assembly is used for 
both hard and soft formation coring. 


4. Hard and Soft Formation Cutter Heads fit the 
same box connection in lower end of W orking 
Barrel, and are easily interchanged for varying 
formations. 


5. Vent for relieving pressure above core when 
entering Core Barrel 


6. Plug for keeping Core Barrel clean when running 
in hole. 


1. Ease of dressing and handling. 
8. Simplicity and long life of parts. 
Rugged strength of all parts for safety. 
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Fig. 1. Auto Photo Orienter 


Apparatus promises to 

eliminate chance for hu- 

man errors in running 
an oriented survey 


Improved Device for Orienting 


Drill Pipe 


By J. BENTON MURDOCH, Jr.* 


OME 13 years ago the oil industry 
first accepted the accuracy of sub- 
surface surveys of oil-well boreholes 
made by measuring the rotation or 
“orienting” the drill pipe on which a 
survey machine was run into the hole. 
From that time to the present, two 
basic types of apparatus have been in 
general use for accomplishing this ro- 
tational measurement or “orientation.” 
The old method, although employing 
relatively simple apparatus, necessi- 
tated a considerable amount of com- 
putation after the field survey was run 
in order to obtain a true representation 
of the course of the hole. Drill pipe 
clamps and attachable sighting tubes 
were employed; one clamp was affixed 
to the top of a stand in the derrick and 
the sighting tube aligned upon a dist- 
ant object the azimuth of which was 
known. The stand was then lowered to 
the floor and another stand made up 
on the string. By sighting through the 
tube, a reference point was marked on 





*Chief Engineer, Eastman Oil Well Survey Cor- 
poration of California. 
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Fig. 2. Reproductions of survey and 
Orienter films. These photos, taken on 
16-mm. film, are projected to 12-in. 

diameter for reading 
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a lath affixed to the derrick floor at a 
known distance from the drill pipe. 
Meantime another clamp was attached 
and the sighting tube was aligned 
upon the distant object from the der- 
rick as before. It readily can be seen 
that by repeating this procedure a 
number of reference points were ob- 
tained on the lath, which represented 
the tangent of the angle of rotation 
of each stand of pipe. These reference 
points were measured from a base line 
and the rotation angles computed trig- 
onometrically. Corrections were made 
to each of these angles for the eccen- 
tric motion of the sighting bar, (in re- 
lation to the lath), as it rotated with 
the drill pipe. By mathematically com- 
bining these rotation angles with the 


Auto Photo Orienter film 


readings made by the survey machine 
run into the hole on the oriented drill 
pipe the directions of inclination of 
the well were obtained. 


The more modern application, which 
has been used for the last six years, 
somewhat simplified both the field and 
office work. Drill pipe clamps carrying 
adjustably rotative tapered chucks 
were employed in a similar manner but 
instead of sighting tubes, a telescope 
was used in the derrick and an ordin- 
ary engineer’s transit at the floor. Both 
of these instruments were mounted on 
tapered pins that fit the chucks on the 
clamps. Direct measurement of the 
angle of rotation by use of the transit 
eliminated the necessity for marking 

(Continued on Page 63) 


Survey machine film 
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Fig. 3. Taking an Orienter record. The 
tapered pin of the camera-recording 
unit is fitted into the tapered chuck 
of the clamp and the manual control 
operated to make the photo- 

graphic record 
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(Continued from Page 60) 

reference points on lath and comput- 
ing the angles. A clamp was placed on 
a pipe in the derrick, the telescope af- 
fixed in the chuck of the clamp and 
sighted upon a distant object the azi- 
muth of which was known. The tele- 
scope was removed, the pipe lowered 
to the floor and another stand made 
up on the string. The transit was 
placed on the clamp by use of the 
tapered pin and the horizontal angle 
between the clamp chuck and the dis- 
tant object was measured with the 
transit. This clock-wise or counter- 
clock-wise angle was the angle of rota- 
tion of the drill pipe. No eccentricity 
correction was necessary as the objects 
sighted were generally more than a mile 
distant. This method, it readily can be 
seen, eliminated needless computations 
in determining the rotation angles. 
These angles were converted into azi- 
muths from the reference bearing by 
regarding right turns as positive and 
left turns negative. The survey film 
was projected upon a rotative compass 
card that was turned to the corre- 
sponding azimuth for each reading on 
the survey. Thus the direction readings 
of the survey film were graphically 
compensated for rotation of the drill 
pipe. 

It was evident, however, that the 
ultimate in simplicity and accuracy 
had not been attained. There still re- 
mained a multiplicity of operations to 
be made in the field and office that 
could be eliminated, thereby decreas- 
ing the chance of human error. The 
less work it was necessary to perform, 
the less the chance for error. If the ne- 
cessity for reading the transit could be 
eliminated, possible errors in those 
readings could be obviated. Simplifica- 
tions of the process also would reduce 
the time required for obtaining the re- 
sults of the survey and would reduce 
time lost to the well operator. The 
ted in the stand and they carry the 
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Fig. 4. Aligning bar in chuck of pipe 
clamp. The derrick man is sighting 
downward on the bar with his tele- 
scope to align the chuck of the 
upper clamp 
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problem was submitted to the Eastman 
development engineers. After consider- 
able study and experimentation a new 
apparatus called the Eastman Auto 
Photo Orienter was evolved. This ap- 
paratus promises practically to elim- 
inate the chance for human errors in 
the running of an oriented survey. It 
is, without doubt, the first major de- 
velopment in the method of surveying 
on oriented drill pipe since the adop- 
tion of the transit method six years 
ago. 

The Orienter, Fig. 1, consists of four 
basic parts, the pedestal stand, parallel 
extension arms, camera recording unit, 
and control panel box. 

The pedestal stand is a short steel 
tube, to the bottom of which is welded 
a triangular base plate provided with 
holes in order that the stand may be 
secured to the derrick floor. The upper 
end is a bearing into which is fitted 
the base supporting the inner end of 
the parallel extension arms. Clamping 
bolts are provided for securing the ex- 
tension arm base to the pedestal. 

The parallel extension arms are 
mounted at one end upon the base fit- 
camera recording unit at the other. 





















reer 





















The dural arms are pivoted at the joints 
with ball bearings to insure freedom 
of movement and accuracy of align- 
ment. When the base of the arms is 
clamped to the pedestal, the camera re- 
cording unit secured in the ring at the 
outer end of the arms is moved in a 
fixed plane in relation to the pedestal 
at all times but allows the camera unit 
to be moved around the drill pipe at 
will. The arms thus form two variable 
parallelograms. When the Orienter is 
not in use the arms are supported by 
a bracket mounted on the pedestal. 


The camera recording unit records 
on motion picture film the rotational 
movement of each stand of the drill 
pipe with respect to the reference 
plane. The cylindrical case acts as a 
hollow center for a ring carrying a 
radially mounted tapered pin. Within 
the ring is an index pointer mounted 
in a fixed relation to the tapered pin. 
Above the pointer is a special time 
clock. An ingenious system of clock- 
work gear trains operated by a manual 
control on the bottom of the case auto- 
matically winds the 16-mm. motion 
picture film and exposes the film, em- 

(Continued on Page 66) 
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Nationa now offers the Type “B” Rotary Drive which provides an independent drive to the 
Rotary Machine from the new Ideal-Ajax 9 x 8 Twin Steam Engine. It provides the most efficient 
rotary drive available when used in combination with the new Ideal HS-20% Rotary. In an em.- 
ergency, the Draw Works may be driven by the 9x8 Engine or the Rotary Machine may be driven 
by the large Hoisting Engine, using the Countershaft. Thoroughly proven in actual service, this 
drive has numerous advantages which greatly increase drilling efficiency. 


Saving in steam and lubricating costs . . Less noise while drilling . . . Greater safety—clear floor space all around 
the table .. . Better control over drilling operations . . . Less wear on large hoisting engine and draw works... 
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| Permits work on draw works and hoisting engine when drilling . . . Provides a sturdy stand-by power unit. 
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The Ideal HS-20'2 High Speed Rotary incorporates re- 
finements and advanced features of design which make 
it the finest Rotary Machine ever offered to the trade. 


Provides speeds suitable for all drilling conditions . . . 
Gears lubricated by a rotary oil pump. . . Improved table 
guard and protection against mud . . . Lock pawls pro- 
tected and conveniently operated . . . Flat top base with 


non-skid tread . . . Built-in table bushing and drill stem 
bushing locks. 


Bulletin No. 159 giving full particulars will be sent free upon request. 











Fig. 5. Orienter in use. Note aligning 
bar, which has just been removed 
from pipe clamp chuck. Also note 
that the extension arms form two 
parallelograms with one common side 
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(Continued from Page 63) 
ploying a camera lens and battery- 
operated lights. The film thus simul- 
taneously records the position of the 
index pointer and the time at which the 
record was made (Fig 2). 

The control panel box provides a 
visual check that the record is being 
correctly taken and it also carries the 
batteries for operating the lights in the 
camera unit. When the system is cor- 
rectly connected a green pilot light 
burns. When the camera unit manual 
control is operated an amber light in- 
dicates that the film is winding and a 
red light burns during the time of ex- 
posure. Thus the operator is certain 
that the record cycle is completed cor- 
rectly. 

An insulated multiple conductor 
cable electrically connects the control 
panel box and the camera recording 
units. 

The orienting of a deflecting tool 
and of a survey machine upon drill 
pipe present two related but very dif- 
ferent problems. The object of orient- 
ing a deflecting tool is to ascertain the 
direction in which the tool is faced at 
some one point in the hole. Knowledge 
of the orientation of the tool at other 
points in the hole is not necessary. Be- 
cause an oriented survey is made up of 
a number of separate courses it is ab- 
solutely necessary to know the amount 
and direction of rotation of the drill 
pipe in relation to a known reference 
plane at a great number of points— 
usually each stand. The present orien- 


tation method used by the Eastman 
companies, (U. S. Patent No. 2,088,- 
§39—July, 1937) is rapid and accur- 
ate insofar as the orientation of a de- 
flecting tool is concerned. The deflect- 
ing tool is faced in the direction in 
which it is desired to land it on bot- 
tom, and a clamp provided with an 
adjustably rotative tapered chuck is 
clamped to the pipe above the tool. A 
straight aligning bar provided with a 
tapered pin at one end is placed in the 
clamp chuck. An identical clamp is 
affixed to the top of the pipe in the 
derrick. A telescope equipped with a 
collimating hair is placed in the chuck 
by use of a tapered pin mounted on its 
base and the chuck is so adjusted as 
to bring the telescope cross hair paral- 
lel with the aligning bar. The lower 
clamp and aligning bar are removed 
from the pipe and the derrick telescope 
from the upper clamp. The stand is 
run in and another stand made up, the 
aligning bar is again placed in the 
lower clamp and another clamp ad- 
justed on the top of the stand as be- 
fore. This procedure is repeated until 
it is desired to land the tool when the 
pipe is turned until the chuck on the 
last clamp faces in the same direction 
as the chuck on the first clamp placed 
on the pipe. This method, which ac- 
tually consists of scribing a vertical 
line down the whole length of the 
string of pipe, is not affected by any 
lack of verticality of the pipe as two 
planes are accurately aligned each time. 


To adapt this method to use for 
orienting a survey machine it is neces- 
sary only to record this rotation stand 
by stand with the Orienter. After the 
derrick clamp has been adjusted on each 
stand the tapered pin of the Orienter 
is fitted into the tapered chuck of the 
lower clamp and a photographic rec- 
ord is made of the orientation index 
pointer that shows the relation of the 
survey machine to the reference plane 
(Fig. 3). 

Preparatory to starting an oriented 
survey the Orienter is set up on the 
derrick floor at a convenient distance 
from the drill pipe, where the stand 
is secured to the floor with lag screws. 
The clamping bolts holding the base 
of the parallel extension arms are 
tightened and the manual control of 
the camera recording unit is operated 
to ascertain that all equipment is in 
correct working order. The survey ma- 
chine in its protective case is made up 
on the drill pipe and a special tele- 
scope is fitted into the tapered hole in 
the top of the case. The slips are set 
and the rotary table is turned until the 
telescope is sighted accurately upon an 
object the azimuth of which previ- 
ously has been determined. A pipe 





































































clamp with adjustable rotative tap. 
ered chuck is mounted above the syr. 
vey machine case and the tapered pin 
of the Orienter is fitted into the chuck. 
Two photo records are taken with the 
Orienter. These represent the starting 
azimuth of the machine and all the suc. 
ceeding orientation shots are referred 
directly to them. After these photos are 
taken the tapered pin is removed and 
the aligning bar is placed in the clamp 
(Fig. 4). The derrick man aligns his 
clamp as previously described. Each 
time a stand is run the Orienter pin js 
placed in the lower clamp chuck and q 
photographic record is made showing 
the orientation of the survey machine 
at that point, and also the time at 
which the record was made (Fig. 5), 
After the field work of running the 
survey is completed the films from the 
survey machine and Orienter are de- 
veloped, fixed, and dried. They then are 
placed in a dual film projector espe- 
cially perfected for this purpose. Neces- 
sary switches are provided for project- 
ing alternatively either of the two films 
downward upon a rotative compass 
card mounted upon a movable base. 
The compass card base is equipped 
with four fixed pointers representing 
the orienting lugs shown on the edge 
of the film from the survey machine. 
The first survey picture taken when 
the machine was aligned upon the 
known azimuth is projected upon the 
compass card and the card moved un- 
til the four pointers are exactly under 
the orienting lugs shown in the picture. 
A pivoted straight edge is aligned from 
the center across the angle unit in the 
photo to the edge of the card and the 
card is rotated until this line falls upon 
the starting azimuth. The survey photo 
is switched off and the corresponding 
Orienter photo is projected upon the 
compass card. While the card is pre- 
vented from rotating it is centered un- 
der the Orienter photo and a reference 
pointer is affixed to the card exactly 
under the image of the orientation in- 
dex pointer. The Orienter photo corre- 
sponding to the first stand depth is then 
projected on the card; the card is ro- 
tated until the reference pointer on the 
card is exactly under the image of the 
orientation index pointer. The corre- 
sponding photo from the survey ma- 
chine is projected onto the card and by 
aligning a movable pointer across the 
image of the angle unit the correct di- 
rection of the inclination of the hole at 
that point may be read from the edge ot 
the compass card. The drift or angle 
of inclination is obtained from the 
radial distance of the angle unit from 
the center of the picture. This proce- 
dure is repeated for each stand, the 
compass card reference pointer being 
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aligned accurately under the image of 
the orientation index pointer in the 
Orienter photo each time. The compass 
card having been thus adjusted to com- 
pensate for the rotation of the survey 
machine the direction of inclination of 
the hole may be read directly from the 
corresponding survey photo that is pro- 
jected upon the card. This sequence is 
repeated until the drift and direction 
readings for each stand are obtained. 
Computations then are made to deter- 
mine the rectangular coordinates of 
each point on the survey. 

From this detailed description of the 
apparatus and its operation it can be 
seen that computations have been re- 
duced to a minimum. In fact no com- 
putations were made from the time 
the machine was started into the well 
until the drift and direction for each 
stand were obtained. Computations 
were necessary only to obtain vertical 
depths and codrdinates for each stand. 
Advantages of the use of the Orienter 
over the older systems may be listed 
briefly as follows: 


(1) By this method field work has 
been reduced to the mere recording of 
the time at which survey machine and 
Orienter photos were taken and the 
depths of the former. 


(2) No lath need be used in the rig 
nor need reference points be recorded 
or marked to be measured later. 


(3) The method does not rely upon 
the adjustment of a transit nor the 
accuracy of its graduations. The ac- 
curacy of the reading of the transit 
limb and vernier is not involved, as 
no such readings are taken. 


(4) Each orientation record is sep- 
arate and does not rely upon the pre- 
ceding nor succeeding record. When a 
transit was used any error in reading 
or recording the amount or direction 
of rotation of the pipe vitally affected 
the orientation of the succeeding 
stands. An error of this kind on the 
first stand made the whole survey er- 
roneous. With the new method each 
record is independently referred to the 
starting plane. 


(5) The drill pipe is allowed to ro- 
tate at will as it is run. With both 
older methods it was necessary to turn 
the pipe back occasionally in order 
that rotation readings could be made. 
By using a 90-deg. angle bar it is un- 
necessary that the pipe be turned back 
or prevented from rotating at will. It 
has often been pointed out that turn- 
ing back the pipe in high-angle holes 
tended to give erroneous readings due 
to frictional torque of the drill pipe 
against the side of the bore hole. 


(6) In the office work no eccen- 
tricity corrections need be applied to 
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the rotation angle readings as was nec- 
essary when using the older method. 

(7) With the Orienter all apparatus 
necessary for running the survey is 
confined to the rig, and inclement or 
foggy weather does not affect the ac- 
curacy of the results. The danger of 
sighting upon the wrong distant targets 
at night is eliminated. 

(8) All office work has been made 
graphic. No computations of any kind 
are made until the drifts and direc- 
tions have been obtained. Orienter film 
is self-reading. Right and left rota- 
tions show unmistakably as such. 

(9) If desired, the survey and Ori- 
enter films may be filed where they 
can be checked by reprojecting the 
survey. 

Since its construction the Orienter 
has been used in running some 30 sur- 
veys in California fields. Whenever pos- 
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sible a survey machine that would give 
magnetic readings in open hole was used 
in order to check the accuracy of the 
orientation. The results have been very 
gratifying, very accurate checks having 
been made between the magnetic and 
oriented bearings. One of the best 
proofs of the accuracy of the method is 
shown in Fig. 6, which represents a 
plan view of a deviated hole recently 
drilled on Signal Hill at Long Beach, 
California. This well was intentionally 
deviated more than 1000 ft. hori- 
zontally in drilling 3361 ft. of hole. 
The maximum drift angle attained was 
32 deg. and more than 64 percent of 
the well was drilled at angles of more 
than 20 deg. of drift. In the course of 
drilling it was necessary to use a num- 
ber of deflecting tools, some of which 
left considerable “doglegs” or abrupt 
angles in the hole. In fact, five of 
these “doglegs” ranged between 31% 
deg. and 53/4, deg., which increased the 
difficulty of running an accurate sur- 
vey on oriented drill pipe. As the well 
was drilled an Eastman single shot run 
on the rig sandline was used for sur- 
veying the well. The light line in Fig. 
6 represents this survey. It was later 
found desirable to run an oriented sur- 
vey on §-in. drill pipe to check the 
single shot readings. An Eastman mul- 
tiple shot survey machine was oriented 
into the hole and the Orienter was used. 
The results of this survey are shown by 
the heavy line in Fig. 6. Although the 
difference in the position of the bottom 
of the well on the two surveys is ap- 
proximately 40 ft., it should be noted 
that the difference is principally caused 
by the drift readings in the single-shot 
survey being slightly higher than those 
of the oriented survey. This is the case 
in many such comparisons as the single 
shot readings are usually taken at each 
change of drift or direction in the hole, 
whereas the oriented survey readings 
are taken at each stand regardless of 
the deviation of the hole. 

As the Orienter is further used it 
may be found desirable to effect minor 
changes in its construction that will 
further simplify its use and increase its 
accuracy, but even in its present stage 
of development it unmistakably repre- 
sents a step forward in the science of 
oil-well surveying. 
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Fig. 6. Comparison of single-shot sur- 
vey and oriented survey of deviated 
well. Plan view. Heavy line—drill pipe 
survey using Orienter. Light line — 
single-shot survey taken as well 

was drilled 
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Coating and wrapping machines 
EES 

Preparation of pipe, applica- 
tion of coating, and proper 
handling of pipe after it is 
coated are factors requisite 

to obtaining adequate 

protection 


= 
By J. CAMPBELL STIRLING 


Stanolind Pipe Line Company 





Field Application of Pipe Line Coatings * 


INTRODUCTION 


URING the last decade many 
tests have been made of various 
types of pipe-line coating materials 
and, as a result, many data have been 
collected and compiled on their be- 
havior. Methods have been improved 
for testing the corrosiveness of soils 
and theories on the mitigation of cor- 
rosion have been put into practical 
use. All this information is of great 
value and provides something definite 
upon which to base a decision as to 
what coating materials are best suited 
for certain conditions; but at times too 
little attention has been given to the 
preparation of pipe, to the method of 
applying coatings, and to the handling 
of the pipe after it has been coated. 
Holidays and pin-holes that oc- 
curred during the application of coat- 
ings often were not repaired. On some 
occasions the pipe was coated on skids 
over the ditch without any effort be- 
ing made to coat that part of the pipe 
which lay on the skids. Sometimes the 
pipe was neither cleaned nor primed 
and the hot bitumen often was applied 
to wet or muddy pipe. In most cases 
no precautionary steps were taken to 
protect the coating from abrasions; 
the coated pipe frequently was low- 
ered into the ditch by means of chains, 
cables, or other abrasive appliances 
supported from improvised hoists. The 
backfilled ditch often contained clods, 
rocks, skids, and other debris. There 
are known cases in which crude at- 
tempts were made at coating pipe by 
pouring hot bitumen into the bottom 
of the ditch, then lowering the pipe 
onto the bitumen before it had cooled; 
the coating operation was then com- 
pleted by pouring hot bitumen on top 
of the pipe. These are only a few of 
the coating irregularities that have 
been employed in the past; but ex- 


*Paper Presented at National Bureau of Stand- 
itds’ Fourth Underground Corrosion Conference, 
Washington, D. C., November, 1937. 
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perience has proved that the proper 
application of coatings and the careful 
handling of the coated pipe pays big 
dividends in pipe protection. Today the 
cleaning, the priming, the coating, and 
the wrapping of pipe lines are done 
mechanically in an efficient and eco- 
nomical manner. 

The primary reason for applying 
pipe-line coatings is to prevent the pipe 
from coming in contact with corrosive 
soils or waters, as it is known that 
ferrous metals will corrode or tend to 
revert to their original state when ex- 
posed to certain electrolytes, so it is 
obvious that if holidays or abrasions 
exist in the coating, the exposed pipe 
will come in contact with the soil and 
corrode. Where small areas of pipe are 
exposed to soils there is likely to be a 
concentrated corrosion in the form of 
pitting, which is the worst form of 
corrosion experienced on pipe lines. 

Following is a description of the 
methods of procedure adopted by my 
company for the field application of 
protective coatings to pipe lines. The 
various steps of coating application 
are described in their chronological 
order. 


CLEANING 


At first pipe was cleaned by hand 
with scrapers, wire brushes, and files. 
Such a procedure was very expensive 
and inefficient, especially so when at- 
tempting to clean pipe having a heavy 
coat of rust or scale. The realization 
that a more efficient and economical 
method was needed for cleaning pipe 
prompted the W-K-M Company, Inc., 
to develop a cleaning machine for this 
purpose. The original machine was sim- 
ple in design, consisting of a single 
cleaning head and a Model T Ford 
motor mounted in tandem on a steel 
frame. The single head contained only 
a few wire brushes and cutter wheels 
and cleaned the pipe by revolving 
about it. Such a machine did not com- 
pletely fill the cleaning requirements 


but was used by the industry until 
1933, when the W-K-M Company, 
Inc., introduced an improved model. 

This improved model is equipped 
with a double cleaning head which is 
driven by an 85-hp. motor mounted 
overhead. Contained in this double 
head are wire brushes, cutter wheels, 
and scraper knives that can be used in 
several different combinations depend- 
ing on the condition of the pipe sur- 
face to be cleaned. When cleaning new 
pipe the best combination includes 
many brushes, while the removal of 
remnants of previous coatings is most 
efficiently done with a large number of 
scraper knives, and the cleaning of 
scaly pipe requires that the heads be 
equipped mostly of cutter wheels. An- 
other advantage of the new machine is 
the different speeds, four forward and 
one reverse, ranging from 3!/2 ft. per 
min. to 30 ft. per minute. 

The importance of clean pipe cannot 
be overestimated because it is the base 
for the protective coating. All rust, 
dirt, oil, grease, mill scale, and other 
foreign substance should be removed. 
New pipe, whether primed in the mill 
or left bare, should be cleaned before 
the coating is applied; because pipe 
that has been primed in the mill is not 
usually properly cleaned and unless it 
is properly cleaned the mill scale in 
time is likely to cleave from the pipe, 
creating a minute air space between 
the pipe and the coating. Such a con- 
dition is conducive toward corrosion, 
especially in the presence of moisture 
that might have permeated the coat- 
ing. In some cases the difference be- 
tween the potential of mill scale and 
pipe is responsible for corrosion. Some 
pipe is pickled in the mill for removal 
of scale, but it rusts so severely that it 
is necessary to clean it. mechanically 
before applying the coating in the 
field. 

When using a cleaning machine on a 
pipe line it is highly important that a 
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PIPE SPECIMENS SHOWING THE VALUE OF COATINGS AFTER TEN YEARS’ SERVICE 
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tractor sufficient in size and equipped 
with a live or floating boom be used to 
handle the pipe from the skids over the 
ditch, where it was originally placed by 
the pipe-laying crew. The pipe line is 
best lifted from and returned to the 
skids by means of a pipe-line cradle 
supported from the tractor’s boom. 

A pipe-line cradle is made up of 
three V-type steel rollers connected by 
two jointed steel bars and is supported 
by two elevator hooks. When in action 
the rollers of the cradle move along 
underneath the pipe, as the tractor 
moves forward, automatically raising 
it from and returning it to the skids. 

With a cleaning machine, tractor, 
cradle, and the necessary small tools a 
crew of four men can clean an average 
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of two miles of pipe per day, at less 
than half the cost of hand-cleaning. In 
addition to the saving in labor there are 
three other important benefits derived 
from the use of this equipment: a bet- 
ter cleaning job, decreased liability, and 
more progress. 

A better cleaning job is the greatest 
benefit derived from the use of a clean- 
ing machine, because it is highly im- 
portant that a clean pipe surface be ob- 
tained to insure a good bond with the 
primer. Decreased liability is the result 
of fewer men being used with this 
equipment. More cleaning progress 
contributes toward speeding up the 
whole pipe-laying program. 

In conjunction with the cleaning of 
the pipe is the priming operation, 


which is actually done with the aid of 
the same tractor and is so closely allied 
to the cleaning operation that, in real- 
ity, it is a part of the cleaning opera- 
tion, but in order to clarify the pro- 
cedure it is described here separately. 


PRIMING 

Some companies have a coat of 
primer, lacquer, or oil applied to their 
pipe in the mill, while others prefer to 
have their pipe shipped from the mill 
without any primer. 

It is the policy of our company to 
decide with each job which plan to 
follow, depending on climatic condi- 
tions at the pipe’s destination. If the 
pipe is to be laid soon after its arrival 


(Continued on Page 76) 
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General Petroleum Installs CLARKS — 
in Latest Plant at Wilmington 


ENERAL PETROLEUM originally selected the 
two CLARK 4-cylinder, 400 H.P. 2-cycle-angle 
compressors shown on the opposite page; and sub- 
sequently ordered two more of these units for the 
extension of their new natural gasoline plant at 
Wilmington. Rear View of One of 


The CLARK “Super-2:Angle” is chalking up new the CLARK “‘Super- 
A . . . 2-Angles’’, Wilming- 
records for economical installation and economical sats Readiitin Binns 
operation. These units are enjoying a sensational 
national success because they are equal to hori- 
zontal compressors in power and efficiency, yet 
accomplish 5 substantial savings, viz: (1) Shipped 
assembled, they cut transportation and erection 
costs: (2) They require much smaller foundations; 
(3) Require less floor space, smaller buildings: 
(4) They save fuel, due to CLARK Super-2-Cycle 
Fuel Injection: (5) They save on maintenance, due 
to extreme mechanical simplicity. 


The 4-cylinder 400 H.P. size is the most econom- 
ical size that can be installed, giving lowest dollar 
cost per 1,000 cubic feet of gas delivered. In 
economy this unit is not only superior to any other 
size, but to any other unit on the market. 


We will gladly furnish the complete engineering 
facts and figures on the CLARK “Super-2-Angle”, CLARK Seper-2- 
furnished in 2, 3, 4 and 6-Cylinder sizes, ranging Cycle Angle Com- 
from 200 to 600 H.P. pressor, 4-Cylinder, 


400 H.P. Size 
CLARK BROS. COMPANY. Olean, New York, U.S.A. 


Export Office: 30 Rockefeller Plaza, New York. Midcontinent 
Sales Offices and Warehouses: Tulsa, Okla., Houston and Dallas, 
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Cleaning and priming machines 
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(Continued from Page 73) 

and during dry seasons, the mill primer 
is usually omitted; but primer is ap- 
plied at the mill when weather condi- 
tions are likely to be unfavorable for 
line construction or if the pipe is likely 
to be exposed to the elements for a 
long period of time. This is done to 
prevent a heavy coat of rust from ac- 
cumulating over the entire surface of 
the pipe. A light coat of rust is de- 
sirable because it frees the mill scale 
and roughens the surface of the pipe, 
affording a good base for the primer 
paint, but a heavy coat is too difficult 
to clean. 

If a mill primer is applied to the 
pipe it should be a thin, hard, and 
quick-drying material; as a thick, soft, 
or slow-drying material will gather 
dirt, cinders, sticks, and other foreign 
objects from the time the pipe leaves 
the mill until it is prepared for the 
coating. It was my experience in 1931 
when cleaning 200 miles of pipe 
which had been primed in the mill 
with a heavy viscous material, that it 
was necessary to remove the primer 
with a solvent. This was an expensive 
operation but was essential because the 
debris that was embedded in the primer 
could not be removed with wire 
brushes and scrapers. Difficulty is ex- 
perienced in removing sticky primer 
even with the efficient cleaning ma- 
chine of the present day. 

The field priming coat should be ap- 
plied immediately after the pipe has 
been cleaned. Until recently our com- 
pany applied the field priming coat by 
pouring the paint on top of the pipe 
and allowing it to run off onto a car- 
pet belt which was manipulated back 
and forth around the pipe in a manner 
to spread the paint. It was difficult to 
regulate the flow of the paint, result- 
ing in a thick coat in some areas and a 
thin coat in others. There was also a 
great amount of waste. 

Several men with paint brushes were 
used to brush the priming coat and to 
obtain a complete coverage. Although 
the primer had been brushed it re- 
mained green for several hours, and 
under ideal weather conditions the pipe 


76 


could not be coated with the hot bitu- 
men for a period of two to eight hours. 

At the time the primer was applied 
it was necessary to support the pipe 
with skids at approximately 40-ft. in- 
tervals to keep the fresh-painted pipe 
from touching the ground. As soon as 
the primer had dried sufficiently to al- 
low handling, the pipe had to be raised 
and the supporting skids moved so that 
the areas where the primer had been 
damaged could be repainted. This made 
it necessary for the priming crew to 
cover the line twice, which slowed 
down progress and increased the oper- 
ating cost. Several plans were tried 
with the idea of eliminating this dupli- 
cation of work but none had proven 
satisfactory until the W-K-M priming 
machine was developed. 

The priming machine works on the 
same principle as the W-K-M cleaning 
machine, in that the priming head re- 
volves around the pipe. However, it 
has no powered traction for moving it 
along the line so it is usually attached, 
by means of a skeleton framework, to 
the rear of the cleaning machine. By 
this arrangement the priming machine 
is held upright and pulled along the 
line. The priming machine being a 
separate unit can, when necessary, be 
detached from the cleaning machine 
and used for re-priming the line or 
for priming short sections of pipe. It 
has a hand crank, similar to that of an 
automobile, which can be used to move 
it along the line when it is detached 
from the cleaning machine. 

When using a priming machine it 
requires only two men to do the prim- 
ing operation, whereas it requires six 
to eight men to perform the same op- 
eration manually. 

This priming machine increases the 
daily progress and also effects a saving 
of 30 percent of the paint formerly 
used by the blanket application 
method. It applies a thin, uniform 
coating, free of drippings, that dries 
quickly. The time required for drying 
being so short it is possible to keep the 
hot coating within a few hundred feet 
of the priming operation. This increases 
the progress and decreases the cost of 
the application of pipe-line coatings as 
it allows all the operations to move 
simultaneously across roads, creeks, 
swamps, and other areas of caving 
ditch. Whenever this procedure is fol- 
lowed it is only necessary to raise the 
pipe out of hazardous places once; at 
which time it is cleaned, primed, 
coated, lowered into the ditch, and 
backfilled. Fewer skids are used, effect- 
ing both a saving in initial cost and in 
handling. 

Among other benefits derived from 
keeping the coating and priming opera- 
tions close together are: 

1. The amount, of dirt and mud 


that accumulates on the freshly 
cleaned and primed pipe is decreased. 

2. In winter little or no frost gath- 
ers on the pipe between the two opera. 
tions. Such an arrangement is especially 
beneficial because under the old plan 
it was necessary at times to spend sey. 
eral hours daily wiping the pipe clean, 
It is most important that all dirt and 
frost be removed before the hot coat- 
ing is applied. 


COATING 


At first the quantity of bitumen 
used in the application of pipe-line 
coatings was insufficient to provide 
adequate protection. This, combined 
with the haphazard method of appli- 
cation and the careless handling of the 
coated pipe, caused numerous coating 
failures. The purpose of the coating 
was defeated before it had a chance to 
prove its worth. 

Knowing that steel pipe would cor- 
rode when exposed to certain soils 
made it necessary to develop means to 
protect buried pipe or face the prob- 
lem of renewing certain sections of 
pipe lines at regular intervals. As a re- 
sult of this realization many coating 
materials were offered as a panacea for 
corrosion problems. Some companies 
entered into extensive and expensive 
reconditioning programs using un- 
tested materials. Again, the result was 
coating failures. Some had better re- 
sults than others. The better results in 
most cases were due to thicker coat- 
ings or to shields and reinforcements. 
Few realized the reason for the better 
behavior of some coatings until the re- 
sults of the coating tests conducted by 
the Corrosion Committee of the Amer- 
ican Petroleum Institute and the 
American Gas Association were known. 

The coating tests conducted by the 
American Petroleum Institute and the 
American Gas Association under the 
supervision of the National Bureau of 
Standards proved three things: 


1. Regardless of the type of bitu- 
men used the protective value of the 
coating is increased with the thickness. 

2. Shields or reinforcements add 
materially to the effectiveness of any 
bitumen. 

3. Asbestos felt is preferable as a 
shield or reinforcement. 


As a result of these tests and our 
own experiences, we have standardized 
on a composite coating of asphalt and 
asbestos felt. Asphalt of 3/32-in. 
thickness is applied to the primed 
pipe, followed by a bonded wrapping 
of asbestos felt which is covered with 
an outer coat of asphalt of 1/16-in. 
thickness. 

Tests have shown there is little to 
choose between the behavior of various 
types of bitumen, so we have elected 
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to use Parolite, a pure petroleum as- 
halt. The cost of Parolite being less 
than filled asphalts and enamels al- 
lows the application of a thicker coat- 
ing of Parolite at the same cost. We 
have also elected to apply the coatings 
to the pipe in the field after it is laid 
and not in the mill. 

Our company uses asbestos felt be- 
cause there are known cases where or- 
ganic materials have disappeared com- 
pletely from between two coats of 
bitumen, leaving a void. 

Although the asbestos felt is satur- 
ated with asphalt and is bonded to the 
under coat of bitumen, a flood coat is 
applied to aid in water-proofing the 
composite coating and to increase its 
thickness. However, it has not been 
proven that a flood coat of bitumen 
affords any more protection to the pipe 
than if the same material were added 
to the inside coat, so we are consider- 
ing the possibility of increasing the 
thickness of the bitumen under the felt 
and eliminating the flood coat. If the 
flood coat is eliminated the thickness 
of the composite coating will remain 
the same. This would reduce the ap- 
plication cost materially, eliminate 
most of the waste, and decrease the 
action of soil stress on the composite 
coating, as felt is less affected than 
bitumen. 

Without a reasonable doubt numer- 
ous coating failures have been directly 
attributed to ineffective application 
and to careless handling of the coated 
pipe; so this company decided that the 
type of material used was only partly 
responsible for the pipe protection re- 
ceived, and that the coating had to be 
applied to all areas of the pipe and pro- 
tected when placed in the ditch. If the 
coating costs were to be kept within 
economic limits the coating had to be 
applied rapidly and efficiently. 

To keep within the economic limits 
it was necessary to speed up the appli- 
cation procedure, which meant the re- 
placing of hand methods with mechan- 
ical equipment. The task of revolu- 
tionizing the application of coatings 
was undertaken by degrees and the 
most inefficient phase of the procedure, 
the application of the felt, was tackled 
first. A machine for applying felt was 
developed by the Johns-Manville Com- 
pany. 

This machine is revolved about the 
pipe manually and its movement along 
the pipe is governed by the angle of 
its rubber rollers with the pipe. The 
wrapping machine has done much to- 
ward decreasing the cost and increas- 
ing the speed of the application of 
composite coatings. It has also effected 
a saving in felt. 

Another machine that has aided in 
speeding up coating applications is the 
Gardiner Coating Machine. This ma- 


JANUARY, 1938 


chine is virtually a split cylinder which 
buckles around the pipe. To place a 
machine on or to remove it from the 
pipe requires less than a minute. The 
machine is divided into two compart- 
ments bolted securely together; a car- 
riage that contains the wheel system 
by which it is supported and moved 
along the pipe, and a material com- 
partment that holds the well of ma- 
terial in which a section of the pipe is 
submerged. The principle on which it 
is based combines a hot dip with a hot 
trowel, and the coating is ironed down 
to any thickness desired. Gardiner 
Coating Machines are simple to operate 
and light to handle as they weigh ap- 
proximately fifteen pounds per inch of 
pipe diameter. 

There are several distinct advantages 
of machine application: 

1. Uniformity of coating thick- 
ness. 

2. Continuity of coating with 
fewer voids and holidays. 

3. Waste of material is reduced. 

4. Speed of application is increased. 

5. Workmen are protected against 
burns. 

It is very important that a tractor 
with a floating boom, and sufficiently 
large, be used to lift the pipe and yet 
maintain a safe distance from the ditch 
to prevent caving. To facilitate the 
coating operation it is necessary to 
support the pipe with a cradle attached 
to the tractor’s boom. 

Another important item is the 
equipment for the heating of the bitu- 
men. In order to get the full benefit 
of other equipment mentioned it is ab- 
solutely necessary that sufficient kettles 
be on hand to supply all the material 
that can be applied to the line. Ap- 
proximately 200-gallon capacity per 
inch of pipe diameter is required. 

As the tractor moves along the 
right-of-way, parallel to the line, the 
pipe is raised by aid of the cradle high 
enough above the ditch te permit the 
coating operations to progress system- 
atically. Immediately in front of the 
cradle two men are kept busy pulling 
skids and wiping dust from the pipe. 
Following the cradle is the coating ma- 
chine applying the asphalt, into which 
the felt is wrapped before it cools; thus 
insuring a bonding of the asphalt and 
the felt. The final application is a coat 
of asphalt hand applied to the outside 
of the felt. 


LOWERING 


Following the application of the 
flood coat of bitumen the ditch is 
cleaned of all rocks, skids, clods, and 
other foreign objects; so that the 
coated pipe can be lowered into the 
ditch as the coating crew moves for- 
ward. Only slack loops are held out 
of the ditch at the time the coating is 
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applied. The slack loops are usually 
lowered into the ditch at the coolest 
time of the day, because it is then the 
line has contracted to its shortest 
length. The coating is firmer at this 
time and can stand handling better. 
Before the coated pipe is lowered 
all rocky ditch is padded with four to 
six inches of loose soil. Nothing but 
non-abrasive canvas slings are used for 
lowering the coated pipe into the ditch. 


BACKFILLING 
Before the trench is backfilled in 


rocky areas there is a covering of six 
inches of loose soil placed over the 
pipe. All skids and other refuse are re- 
moved from the dirt spoil before it 
is placed in the trench. Every precau- 
tion is used to protect the coating so 
that the coating will protect the pipe. 


CONCLUSION 

This company has had many cases in 
which a composite coating of Parolite 
and asbestos felt, applied properly and 
handled carefully, has protected pipe 
in corrosive soils. It was our experience 
in 1936 to observe pipe that was coated 
with asphalt and asbestos felt to be in 
good condition after being buried for 
13 years in the alkali flats of the Platte 
River in Nebraska. Adjacent to this 
was unwrapped pipe that was almost 
beyond recovery as many joints had 15 
to 18 penetrations. 

The evidence that composite coat- 
ings of asphalt and asbestos felt, prop- 
erly applied and carefully handled, will 
protect pipe is so strong that this com- 
pany feels safe in reducing the wall 
thickness of the pipe and applying 
coatings in lieu of thicker-wall pipe. 
The saving ir pipe wall more than pays 
for the coating; but, in order to make 
this saving, the coating must be ap- 
plied economically, which requires that 
the coating operations be efficiently 
organized and properly equipped. 

In the last ten years the daily aver- 
age progress of coating application has 
increased from 2000 feet to 7000 feet. 
At present there is a combination coat- 
ing and wrapping machine being de- 
veloped which it is hoped will increase 
the progress of coating applications to 
a daily average of 10,000 feet. 
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.. and all of these advantages are made avail. | 
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combination of: 





1. A NEW ALLOY STEEL—a chemical analysis especially 
developed for heat-treating to produce unequaled 
uniform high compression yield strength with high 
tensile strength and uniform high ductility. 


2. A MODERN METHOD OF PIPE-MAKING—only by 
Republic’s exclusive process can uniform wall thick. 
ness and perfect roundness be attained commercially. 


3. SCIENTIFIC HEAT-TREATMENT—a new form of heat- 


treatment in a specially-designed furnace which 
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Bleaching Clay 


Part 6 


The adsorption process in the 


HE oldest and best known 

method in the petroleum indus- 
try for decolorizing oils by means of 
bleaching clays is the percolation proc- 
ess. Fuller’s earth and bauxite are 
nearly always employed as adsorbents 
in refining by percolation. Fuller’s 
earth adsorbs primarily the color-form- 
ing substances; bauxite removes the 
sulphur compounds. Olsson’ recom- 
mends for refining by percolation a 
mixture of 75 percent bauxite, 5 per- 
cent bentonite, and 20 percent starch, 
heated to at least 1300 deg. fahr. and 
then cooled. 


Refining by percolation through ad- 
sorbents is usually applied to paraffin 
waxes and lubricating oils, sometimes 
to kerosenes, and very rarely to gaso- 
line, except in combination with other 
treatment. For instance, Stoll’ filters 
gasoline through adsorbents immedi- 
ately after it is condensed. The filter 
is attached to the outlet pipe of the 
condenser. This cold filtration of the 
liquid is claimed to be preferable to 
filtration of vapors before condensa- 
tion. 


The adsorption process in the per- 
colation method can be explained as 
follows: in the first phase the oil is 
sucked into the bleaching clay at the 
moment of contact with the adsorbent. 
In the second phase, the coloring mat- 
ter, acids, asphalt- and resin-like com- 
pounds are quickly adsorbed to the 
interior of the microscopic channels 
of the adsorbent. Thus, pure oil re- 
mains in the upper part of the chan- 
nels. Additional molecules of the ad- 
sorbable matter diffuse into the inter- 
ior of the microscopic channels, slowly 
filling the upper part with the same 
impurities. The impurities diffuse con- 
tinuously; the excess of pure oil leav- 
ing the channels rises to the higher 
layers. When all the microscopic chan- 
nels are filled with adsorbable mat- 
ter, the adsorbent is exhausted, and the 
adsorption power disappears. 

The period of activity of an adsorb- 
ent depends on the one hand upon the 
structure and the size of grains, and 
on the other hand upon the character- 
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percolation method 


By 
RAFAEL FUSSTEIG 


istics of the adsorbable matter and 
upon the temperature. The adsorbent 
is more quickly saturated if it is 
ground fine, if the molecules of the 
adsorbable compounds are small, if the 
oil is non-viscous, or if the tempera- 
ture is high. 

It is particularly interesting to note 
that percolation not only separates the 
oil into fractions of different color, the 
first fractions treated being bleached 
much more than subsequently treated 
fractions, but also tends to separate 
oil into fractions of different viscosity, 
the first fractions treated being much 
less viscous than the later fractions. 
A curious characteristic of higher 
molecular hydrocarbons is responsible 
for this result; they are able to displace 
lower molecular hydrocarbons from 
the interior of the microscopic chan- 
nels. For instance, if a bleaching clay 
is saturated with paraffinic hydrocar- 
bons, and afterwards an asphaltic com- 
pound is passed through a layer of the 
clay, the asphaltic compounds displace 
the paraffinic hydrocarbons. This phen- 
omenon can be easily observed because 
the first fraction is quite colorless and 
its constituents can be chemically iden- 
tified as paraffinic hydrocarbons. 

The separation of an oil into frac- 
tions of different characteristics can be 
explained as follows: at the beginning 
of the percolation process when the 
first fractions pass through the fresh 
adsorbent, the asphaltic compounds 
will be adsorbed in the lower zones 
of the adsorbent, the higher molecular 
lubricating oils in the intermediate 
zones, and finally the lower molecular 
hydrocarbons will be adsorbed by the 
top zone of the filtering material. In- 
asmuch as the microscopic channels of 
the bottom zone of the filtering ma- 
terial are completely filled with as- 
phaltic compounds, subsequent frac- 
tions containing asphaltic compounds 
flow to the higher layers, displacing 
the higher molecular lubricating oils 
from the interior of the microscopic 
channels. These displaced lubricating 
oils flow to the highest layers, in turn 


displacing the lower molecular hydro. 
carbons. Thus, these lower molecular 
oils are drawn off as the first fraction, 

Later fractions are enriched with 
higher molecular hydrocarbons, and 
have, therefore, greater specific gray. 
ity, viscosity, etc. The writer has 
passed a thinly liquid Polish crude oil 
from Klenczany through a percolator 
of Fuller’s earth and received first , 
gasoline-like fraction. The last fraction 
presented a thick vaseline-like appear- 
ance. 

In decolorizing lubricating oil by 
percolation through granular earths 
generally the acid is first neutralized 
and the earth thoroughly washed with 
water. A caustic wash before the acid- 
clay treatment has been found by V. 
Kalichewski’' to be extremely helpful 
in producing a more stable color or a 
better color. The alkali treatment of 
lubricating oils after the acid-clay 
treatment’, or between two acid treat- 
ments, of any stock’ may improve the 
color, but may be difficult to perform. 

The temperature during the perco- 
lation process plays a very important 
part, and must be determined experi- 
mentally for each oil. For cylinder 
stock it is usually approximately 220 
deg. fahr., for other oils it is not more 
than 100 deg. fahr., and for paraffin 
waxes it is usually approximately 25 
deg. fahr. above their melting points. 
Of course, excessive temperatures are 
to be avoided, because decomposition 
and polymerization of certain hydro- 
carbons occur, resulting in clogging of 
the microscopic channels by the higher 
polymerized coke substances, and in 
darkening of the oil. Therefore, if the 
oil is too hot, it should be cooled be- 
fore it is filtered. 

The apparatus used in the percola- 
tion process, the so-called percolators, 
consists of vertical cylindrical tanks 
provided with manholes at each end, 
with perforated false bottoms placed 
above the bottom manholes or outlets 
to retain the Fuller’s earth yet permit 
the oil to pass. Percolators may be any 
general size, but they are usually 6 to 
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10 ft. in diameter, and 10 to 14 ft. 
high. The shape of the percolators is 
unimportant. The percolators are filled 
with the adsorbent, a free space of one 
to two ft. being left at the top and 
bottom. The charging of the adsorbent 
material requires special care, because 
the bleaching power of coarse-grained 
adsorbent material may only be fully 
utilized when the material is packed 
homogeneously, so that each oil par- 
ticle comes in contact with the adsorb- 
ent material. The size of the bleaching 
clay granules plays a very great part 
in the bleaching results obtained by 
percolation. The larger the grain, the 
smaller is its adsorption power. The 
smaller the grain, the greater is the 
frictional resistance to be overcome, 
this resistance being dependent also 
upon the viscosity of the oil. The finer 
sizes are more efficient because of thzir 
greater surface area, but the degree 
of fineness that can be employed is 
limited by such mechanical difficulties 
as the rate of oil filtration and the 
losses to be encountered in regenera- 
tion of the earth. It is, therefore nec- 
essary to determine the relationship be- 
tween such factors as the height of the 
column, the granular size of the ad- 
sorbent, the density of packing, the 
viscosity of the oil that is to be de- 
colorized, and the temperature at 
which the percolation process takes 
place. 

As previously mentioned, the per- 
colating filter is the oldest method 
known in the oil refining industry. 
The first percolators were used for 
clarification and dehydration of re- 
fined lamp oils (Fig. 1). The adsorb- 
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ent used in this percolator was a mix- 
ture of thick sawdust and table-salt 
arranged in several layers. The bot- 
tom and top were covered with filter 
cloth. The success of this type of per- 
colator led to the development of the 
percolators to bleach or to desulphur- 
ize oils. Many types have been pro- 
posed for this purpose, the most im- 
portant being a battery of three col- 
umns (Fig. 2). Of course, they are 


JANUARY, 1938 












































TTTVITTTITTT TTT TIT TTT TTT TTT 
Fig. 2 


FPP PLP POLLO LL LLL LLL LLL LLL LLL it 


placed in a warm room, and the bat- 
tery of several columns is able to carry 
out continuously the percolation proc- 
ess, for, if the adsorbent material in 
one column loses its bleaching power, 
the oil will be allowed to enter an- 
other column filled with fresh adsorb- 
ent material. The spent bleaching clay 
contains certain amounts of absorbed 
oil, which can be removed from the 
adsorbent material by means of hot 
water. The water flows from the bot- 
tom to the top of the column, displac- 
ing the adsorbed oil from the porous 
bleaching clay. To remove the rest of 
the oil, treatment with steam or proper 
solvent is necessary. 

In refining lubricating oils that con- 
tain an appreciable quantity of par- 
affin wax the percolation process is vir- 
tually as follows: oil of low or medium 
viscosity may or may not be treated 
with sulphuric acid and neutralized 
with caustic soda solution, but oil of 
high viscosity commonly is not treated 
with acid because of the difficulty of 
separating the acid sludge. This is 
particularly true of Pennsylvania oils. 
The lighter lubricating oils are passed 
through the percolator at the prede- 
termined optimum temperature and 
rate without dilution, but the more 
viscous oil commonly is first diluted 
with enough kerosene to give it sufh- 
cient fluidity for intimate contact 
with the adsorbent. After filtering 
through the granular earth, the light, 
undiluted lubricating oil is diluted for 
the first time, and the heavy, diluted 
oil is still further diluted with kero- 
sene. The oils are then chilled, the 
crystallized paraffin wax separated, and 
steam distillation applied until the 
kerosene is removed and the lubricat- 
ing oil reduced to the desired flash 
point. If the lubricating oil is diluted 
with kerosene before it goes through 
the percolator, less oil is left in the 
adsorbent than if the oil alone is per- 
colated through the adsorbent. Kauf- 


man* has studied the percolation proc- 
ess of cylinder oil diluted with naph- 
tha. He filtered the oil through gran- 
ular Fuller’s earth, distilled out the 
naphtha and reduced the oil to the de- 
sired flash point. The first oil coming 
through the filter showed very marked 
changes in temperature, specific grav- 
ity, pour point, carbon residue, iodine 
number, and sulphur content, but the 
last oil coming through showed little 
change. 

As mentioned, the length of the 
column that is filled with adsorbent 
material plays an important part in 
the percolation process. This charac- 
teristic causes many technical and eco- 
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nomical inconveniences; each sort of 
oil requires a column of different 
length, necessitating construction of 
several columns of different height. 
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During the writer’s practice in the re- 
fining industry he constructed a new 
type of percolator that he believes has 
given better results than types form- 
erly used (Fig. 3). 

A series of little cylindrical columns 
placed one after another is used in- 
stead of a very high column, which 
would be very inconvenient to charge 
with the adsorbent material and would 
cause difficulty in controlling the flow 
during filtration. This construction 
permits the use of any desired length 
percolator. For instance, the oil enters 
the bottom of column V, and at the 
top the bleaching of the oil can be 
noted. If the oil is not completely de- 
colorized, it can be directed to column 
IV. This process can be continued un- 
til the oil is decolorized to the desired 
extent. In addition to this advantage, 
this percolator can be used for refining 
oils of different sorts, that is, in the 
first run an oil can be filtered through 
four columns and in the second run a 
quite different sort of oil can be fil- 
tered through six columns. 

The refiner employing the percola- 
tion process is faced with the choice 
of several commercial granular earths 
of various properties. The selection of 
an adsorbent should be made on the 
basis of true worth in the refining 
process. Inattention to this considera- 
tion has sometimes led to excessive fil- 
tering costs because of the selection of 
an inferior material. The following 
characteristics of the several earths 
should be determined: 

1. Initial percolation efficiency. 

2. Efficiency of regeneration. 

3. Characteristics of the earth in 
the washing and steaming op- 
eration. 

4. Volume weight relationship. 

Relative value of these products can 
be determined in the laboratory and 
should narrow the selection. It is usu- 
ally wiser to make the final ratings 








on the basis of plant scale operation, 
because of the fact that greater dif- 
ferences in regeneration will obtain in 
the plant due to more severe burning 
conditions. Comparison of competitive 
clays should be made on samples of 
equal mesh size. Yields should be cal- 
culated on a clay weight basis. Perco- 
lation evaluation should be made using 
equal volumes and filter height of the 
clay. 

The technical control of plant filter 
operation should be based upon defi- 
nite standards established for the indi- 
vidual stocks by preliminary labora- 
tory investigation. These standards 
should include the following factors: 

1. Clay-oil contact time. 
2. Optimum temperature of fil- 


tration. 
3. Operating time schedule. 
4. Steam, solvent, and air re- 


quirements for washing, to- 
gether with specified method 
of washing. 

Before processing a given oil in the 
percolator, a laboratory study should 
be made to establish the optimum time 
of contact and temperature of perco- 
lation necessary to obtain the desired 
product quality. Having established 
the optimum, limitations of plant 
equipment, such as maximum allow- 
able pressure and temperature, to- 
gether with consideration of through- 
put requirements, will in general de- 
termine whether the best condit’ons 
can be obtained and, if not, how 
closely they can be approached. The 
success of any studies of percolation 
processes in the laboratory depends 
upon close correlation between plant 
and laboratory results and the repro- 
ducibility of results. 

In comparing different grades of the 
same clay, for example 15/30, 15/60, 
30/60, and 60/90 mesh samples, rate 
adjustment should be made to insure 
at least equal time of contact of clay 





and oil during the test. In the perco- 
lation of a specific stock for which 
optimum operating conditions are 
known, the time of contact permit- 
ted should approximate as closely as 
possible standard filter time on the 
material. 


The temperature at which different 
oils should be filtered is determined 
from standard plant practice on the 
material in question. As mentioned 
temperature depends upon the com. 
position of the crude. In general the 
temperature of percolation of cylinder 
oils is approximately 220 deg. fahr., 
but Pennsylvania stock should be fil- 
tered at approximately 350 deg. fah- 
renheit. We are forced to the conclu- 
sion that oils of naphthenic or par- 
affinic base may be submitted to higher 
temperatures, not to exceed 350 deg. 
fahr., whereas oils of unsaturated base 
must be percolated at moderate tem- 
peratures. 

It is often found desirable to in- 
crease filtering rates in plants having 
limited filtering capacity. If the oil to 
be filtered is undiluted, this can be 
accomplished by using a coarser mesh 
clay. It is known that under similar 
conditions of pressure and tempera- 
ture, a greatly increased rate of flow 
can be obtained through the coarser 
mesh clays compared to that through 
the finer mesh clay; however, the 
yield-rate-temperature relationship is 
so widely different for various charg- 
ing stocks on the different mesh clays 
that requirements should be determ- 
ined for individual cases. 
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Ample Supply of Synthetic Rubber Now Available From Petroleum 


N ample supply of synthetic rub- 
ber can be made from natural 
gas and gases from the cracking of pe- 
troleum if during war time the United 
States should be cut off from the 
sources of crude rubber abroad, accord- 
ing to information reaching the Amer- 
ican Petroleum Institute. This great 
contribution to national defense is one 
of the many strides made since 1929 
in the utilization of petroleum to meet 
the needs of an expanding civilization. 
Thousands of tons of synthetic rubber 
now are being produced annually in 
this country. 

Principal among the merits of syn- 
thetic rubber derived from petroleum 
sources are: (1) it does not swell and 
deteriorate when used for gasoline and 


oils, and (2) it resists the corrosive 
action of electric currents. Synthetic 
rubber has proved so satisfactory that 
fuel lines in some modern automobiles 
are made from the new substance. 
When manufacturers streamlined the 
rear end of cars, the use of synthetic 
rubber permitted the filler neck of the 
gasoline tank to be transferred to the 
left rear fender. All motor fuel hose 
on U. S. Army planes are now made 
from synthetic rubber. 

Because this new product of Ameri- 
can ingenuity is not easily injured by 
air, moisture, sunlight, or electric cur- 
rents, nor by oils and greases, it is 
finding wide use as an insulating ma- 
terial for electric wires and cables. 

Synthetic rubber is manufactured 


from ethylene dichloride, a substance 
derived from petroleum sources, and 
from sodium polysulphide. It is what 
chemists term a “condensation prod- 
uct.” When two or more substances 
are mixed, sometimes the molecules of 
the substances rearrange themselves, or 
condense into new molecules, to form 
an entirely new substance. 

Like many other important scientific 
discoveries, synthetic rubber from 
ethylene dichloride was made by acci- 
dent. Approximately 15 years ago a 
chemist was experimenting to find a 
cheap and effective anti-freeze for 
automobiles. When he mixed the di- 
chloride and the polysulphide together 
a gummy mass was formed that looked 


and acted like rubber. 
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HE most revolutionary advance in 
boilers since the Drake Well. Exactly 
what every driller has demanded a low- 
weight portable steam generator with ample 
capacity to meet every emergency. Here’s 
the most efficient oil field steam generating 
unit ever produced. 
Where steam lines are long, condensation 


robs saturated steam of much of its energy. 


The “Oilwell’”’ Superheated Steam Generator 
eliminates this loss by superheating the 
steam. Superheat puts an extra snap and 
kick into steam that gives the driller plenty 
of power and flexibility. 

Complete information on the ‘“Oilwell’’ 
Portable Superheated Steam Generator will 
be sent upon request. Write or call the 
nearest Oil Well Store. 


OIL WELL SUPPLY COMPANY 


Branch Stores in all Principal Oil Fields 


Subsidiary of United States Steel Corporation 


OILWELL 








METHODS OF PLACING GRAVEL 


WO general methods have been 

used for transporting the gravel 
from the surface to its position around 
the liner in the bottom of a well. The 
reverse circulation method, by means 
of which the gravel is introduced be- 
tween the casing and tubing, the car- 
rying fluid returning to the surface 
through the tubing, is the only one yet 
used in California (Figs. 1 and 2). The 
other, whereby the gravel and fluid are 
pumped down a string of tubing and 
out the bottom of the liner in the 
manner in which a cementing job is 
performed, has been used in the Mid- 
Continent and has been applied mainly 
to gravel-packing wells that have been 
producing for some time (Fig. 3). 


Reverse Circulation Method 


The first method has already been 
improved during the short time it has 
been in use, yet details in the tech- 
nique still vary widely. As experience 
is gained, and ideas are exchanged be- 
tween the various operators that are 
using gravel-packing to an ever-in- 
creasing extent, increased efficiency 
can be expected both in the methods of 
placing the gravel and in well equip- 
ment. A general description of various 
applications of the reverse circulation 
method indicates the progress made. 

The gravel is carried in a mud fluid 
down the annular space between the 
casing and tubing and then between 
the wall of the open hole and the liner. 
The mud fluid is of low viscosity that 
will allow the gravel to drop readily 








The gravel is allowed to flow into the 
lubricator through the funnel and 
when one lubricator is full the process 
is repeated on the other side to fij _ 
the other lubricator. Continuous flow 
of gravel down the well thus 

is obtained 


By 
WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles 


Part 2 


Well conditions determine 
the method to be used for 
introducing gravel into 
wells 
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Looking down the cellar with the two lubricators shown behind the casing nipple. 
The man in the cellar operates the bottom valves on the lubricators. Royalty 
Service Corporation well 
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but also will hold it up sufficiently to 
keep it from bridging before it gets in 
place. Some companies use no native 
mud but make the fluid from an ad- 
mixture (such as Aquagel) and water. 
This mix has been found most satis- 
factory when it has a viscosity of 25 
to 27 seconds with a Marsh funnel, 
500 cc. in and out. A viscosity of 30 
seconds is probably the average and 
such a mix consists of slightly more 
than four percent of the admixed 
solids by weight. 

One of the first, gravel-packed wells 


in a San Joaquin Valley field was com- 
pleted in a low-pressure zone. In this 
well the gravel was merely dumped in 
between the casing and the tubing and 
allowed to fall to bottom. It was in- 
troduced in batches of one and one- 
half yards and each batch was followed 
by circulation until it was certain the 
gravel was in place. Before the opera- 
tion was begun settling tests were 
made by watching the settling action 
of a sample of the fluid placed in a 
500-cc. graduate. The mud used for 
circulation was like that already de- 
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/pROLONG PRODUCTION BY 


CRAVEL PACKING! 


pLAY SAFE BY USING MacCLATCHIE 


3-BLADE WALLSCRAPER 





This MacClatchie Giant 
Wallscraper will readily 
pass through 113/,” cas- 
mg, yet bas a safe cut- 
ting capacity of 30”. 





Gane Packing is THE big item of the day for increasing well 
production, and it is highly significant that the MacClatchie 3-blade Wall- 
scraper is the overwhelming favorite for this process. Operators want its 
rugged strength and 3-blade construction to assure Positive Safety when 
making the large cuts that are required. They recognize its 3-blade effi- 
ciency, safety and smoothness! 

The MacClatchie Scraper distributes the cutting load evenly around the 
entire circumference of the tool, reduces the load per cutter, smooths out 


rotational strains, and assures an even cylindrical hole for the gravel pack. 
By spreading the load over three husky cutters, it assures: 


More full gauge hole per run because there is less wear per cutter. 
Smooth easy rotation that protects your drill strings from twist-off 
strains. 


Perfectly cylindrical walls because there is no wobble, no vibration, 
and no tendency for the scraper to whip. 


Triple Cutter Efficiency is just ove of MacClatchie’s performance fea- 
tures. Check these, too! 


Tremendous Body Strength 
Positive Cutter Expansion and Contraction 


Positive Notification at the Rig Floor when Cutters are Expanded— 


The circulation plunger throttles the pump until sufficient pressure is built up 
to force the cutter open, at which time the wash pipe moves away from plun- 
ger and causes the pump to speed up. 


A Wide Range of Scraping Capacities 

Double Action Circulation (circulation at each cutter as well as through 
the bit). 

... Only the MacClatchie Wallscraper has all these efficiency features. 


If you are interested in increasing production, reducing sucker rod and 
pump trouble, speeding up clean-out operations, and decreasing well cav- 
ings, write for detailed information on the new “Gravel Bed” Method 


of setting liners. MacClatchie engineers will gladly furnish you with 
valuable details on this subject. 


MacCLATCHIE 
MANUFACTURING CO. 


COMPTON, CALIFORNIA — HOUSTON, TEXAS 
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Gravel Packing requires a 
wide diameter of bole 
throughthe producing 
zone, and MacClatchie 3- 
blade Scrapers give the 
necessary safety for this 
type of work. 
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In hard formations where 
bole is increased to a wide 
diameter, greatest effici- 
ency is achieved by ex- 
panding the bole in steps. 


EXPORT: GEO. R. WOODS, 17 BATTERY PLACE, NEW YORK CITY 
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Fig. |. Showing the liner supported 

by tubing at its top and with passage 

for return of fluid provided by a per- 
forated nipple just above the shoe. 
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scribed and weighed approximately 65 
lb. per cu. foot. It picked up weight 
during circulation but the viscosity 
and weight were reduced by condition- 
ing. The hole was wall-scraped and 
enlarged from 10% in. to 20 inches. 
The gravel was probably a little larger 
than that generally used and was ¥% 
in. to 34 in. in diameter. In complet- 
ing the well, it was merely put on the 
pump and no washing was found nec- 
essary, as the fluid used cleaned out 
readily. 

In zones where the pressure is higher 
and where the well may flow, the 
gravel has to be lubricated into the 


88 


annular space between the casing and 
tubing. Most companies have injected 
the gravel in batches, usually of five to 
ten cu. ft. each, and then pumped each 
batch down the well with the pumps 
running at high speed. Circulation is 
then continued for approximately an 
hour before lubricating in the next 
batch. 

A method recently used in the Wil- 
mington field employs two lubricators 
and provides for continuous injection 
of the gravel. The surface connections 
for the double-lubricator, continuous 
system are shown in Fig. 4 and are il- 
lustrated in the accompanying photo- 
graphs. By the continuous injection 
method, 30 cu. ft. of gravel an hour 
were lubricated into the well. The 
pumps were run slowly at all times 
and the pressure on the circulating sys- 
tem never rose above 105 lb. per sq. 
inch. At this slow speed there is no 
washing effect. The well has since been 
brought in flowing naturally. 

Two methods of providing for the 
mud returns are shown in Figs. 1 and 
2. In the well illustrated by Fig. 1 the 
liner was attached to the end of the 
string of tubing by left-hand threads 
and lowered to rest on bottom. A ce- 
ment lining in the liner covered the 
slots and forced the fluid to go to the 
bottom of the pipe, where it passed 
into the inside of the liner through a 
2-ft. perforated nipple. The liner shoe 
was equipped with bottom wings to 
prevent its rotation when the tubing 
was unscrewed and pulled out of the 
well upon completion of the job. 

In the well illustrated by Fig. 2 the 
liner was supported at the shoe by the 
tubing and was hung off bottom. The 
tubing was screwed into the shoe with 
left-hand threads and removed and 
pulled out of the hole after the gravel 
had been placed. The liner in this well 
also had a cement lining that covered 
the slots and caused the fluid to go to 
bottom and enter the tubing through 
openings in the shoe. 

The liner may be centered at the 
bottom by means of a rat-hole, as 
shown in Fig. 2. The usual practice is 
to run the liner to the bottom of the 
rat-hole and then raise the shoe to a 
point just below the shoulder. Center- 
ing in the water string at the top gen- 
erally is done by means of spring 
guides, care being taken not to offer 
obstruction to the passage of the 
gravel between the casing and that 
part of the liner rising above the cas- 
ing shoe. 

Cement (Howco) lining has been 
extensively used to close the slots while 
the gravel is being placed. The liner 
itself is not in direct contact with the 
cement as the lining is placed on a 
protective material that separates the 

‘ 











cement and the pipe. The cement has 
to be drilled out after the gravel-pack. 
ing job is completed. Other materials 
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Fig. 2. Illustrating a type of gravel. 
packing job in which the liner is sup. 
ported by the tubing from its shoe: 
the fluid returns enter the tubing 
through openings provided in the plug, 
Centering of the liner is here done 


with a rat-hole. 
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BAKER ROTARY 
WALL SCRAPER 








BAKER GIVES YOU 
SAFETY AND RESULTS 
The Safety of the Baker Wall 
Scraper has been demonstrated 
in thousands of successful runs 
made in oil fields throughout 
the world under the most diffi- 
cult operating conditions. To our 
knowledge, no Baker Wall Scra- 
Per has ever failed to come 

safely out of the hole. 
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WALL SCR 


PIONEERED IN GRAVEL 
PACKING 6 YEARS AGO 


BAKER WALL SCRAPERS have been used for Gravel Packing for 
the past six years in completing water wells ... and in oil wells. 
In fact, in 1931, the Baker No. 8 Wall Scraper, which has an 
expansion of 36 inches, was developed especially for Gravel 
Packing water wells, and soon after oil wells, and has since 
proved the ideal tool for this purpose. 


AMAZING REAMING CAPACITY ... One of the outstanding 
features of this remarkable tool is its great reaming capacity in 
relation to the size of the tool. It has an expansion range of from 
4 inches to 36 inches, by using only six Wall Scraper Bodies. 
Tremendous strength, resulting from its correct design and the 
use of alloy steels, combined with minimum over-all dimensions, 
make it possible to run the tool through casing of comparatively 
small size, then io expand the blades and scrape the open hole 
below the casing to a large diameter. 


A TOOL OF MANY USES ... While Hole Enlarging for Gravel 
Packing constitutes an important modern application for the 
Baker Wall Scraper, it is only ONE of a number of OTHER 
equally important uses. 


OTHER APPLICATIONS INCLUDE: 


WEST TEXAS BRANCH OFFICE 
Odesss, Texas =Telephone 217 


@ You can bring in many a well 
more easily and in less time by 
scraping the rotary mud from the 
face of the oil sand. 


© Scrape a wide shoulder as the 
first step in bringing a crooked hole 
back to vertical. 


@ Enlarge the hole to set a larger 
size liner. 


© Insure water shut-off .. . by 
bottlenecking or enlarging the di- 
ameter of the hole above the point 


BAKER OIL TOOLS, INC. 


hone JEMerson 8211 — HUNTINGTON PARK, CALIFORNIA - 


Te aod Ways side 2108 — HOUSTON PLANT AND OFFICE - 0073 Navigation o 4 
MIO. page eas —— AND WAREHOUSE 
clephor: T Ollahoma = 312 East Fourth Street 


Telephone 2-808 
wot = LES OFFICE 
Rm 1914-19 Re St. New York City 
Tel Digby #5515 


LOOK IN YOUR 1938 COMPOSITE CATALOG FOR 


- A ROTARY WALL 
od ROTARY WALL 


ROCKY MOUNTAIN HEADQUARTERS 
Tel, 2230-Casper, \ Box 1464 


where the casing shoe will be po- 
sitioned to provide ample space for 
cement entirely around the shoe and 
casing. 

@ When bottom water shut-off fails, 
wall scrape to size of original hole, 
er larger (after drilling out old 
cement)... then recement, 


@ Take actual core samples from 
the sidewalls of a previously drilled 
hole by substituting Core Sampler 
Blades for the regular Wall Scraper 
Blades. 
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Fig. 3. The method of gravel injection 
similar to cementing operations is 
here indicated. 
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for lining, such as some oil-soluble sub- 
stances, have been considered. So far 
as known, however, none of these has 
been tried in the California fields. 

In many wells gravel-packed as il- 
lustrated in Fig. 2, the cement lining 
has not been used. In some, in which 
slots are left open, the tubing has been 
equipped with swab rubbers or similar 
rubber devices; in other wells, the slots 
have been left open and no attempt 
made to divert any fluid entering the 
liner (if it does enter it) from the 
course it takes naturally. The use of 
inverted swab rubbers is illustrated in 
Fig. 5. 

Theoretically, as soon as the fluid 
fills the space between the tubing and 
the liner, the pressure will be equal- 
ized and the mixture of gravel and 
fluid will continue downward under 
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pressure outside the liner. Some opera- 
tors think that the fluid may by-pass 
through the slots, causing formation of 
a bridge that will prevent the gravel 
from building up from the bottom. It 
is believed that the swab rubbers will 
localize any tendency to bridge and 
cause a dislodgement of any short 
bridge that may start to form. Whether 
or not swab rubbers or similar devices 
should be used when the slots are left 
open is a matter of opinion at the pres- 
ent time. They may become a hazard 
if something occurs to let the gravel 
into the liner and around the tubing. 

A combination string from the sur- 
face to the bottom with the lower por- 
tion slotted or perforated probably can 
be gravel-packed with greater ease 
than a liner extending just above the 
shoe. The cost of such a string is 
greater than that of a liner, however, 
and most wells probably will be com- 
pleted with liners. 

The method of depositing the gravel 
in the well first and then forcing the 
liner through it has also been tried. 
The difficulty of forcing the liner to 
bottom, even when equipped with a 
chisel-point shoe, is evident. One com- 
pany had to pull the liner during a 
gravel-packing job and had no diff- 
culty in rerunning it. Normal circula- 
tion was maintained until the liner 
was lowered through the gravel, the 
jetting action of the fluid washing the 
gravel away as the liner was lowered. 
When the liner was back in place, cir- 
culation was reversed and the rest of 
the gravel lubricated into the well. 
The same procedure has been followed 
in raising and lowering the liner in a 
rat-hole, although if the distance is 
small circulation may not have to be 
reversed. 

In gravel-packing old wells by the 
reverse circulation method in Cali- 
fornia the same procedure is followed 
as in completing new ones. No matter 
what the conditions, the holes were 
scraped through the sand, free passage 
provided for the gravel, and a gravel 
pack of desired thickness obtained. 


Normal Circulation Method 


The method of pumping the gravel 
down through tubing and up around 
the liner through the shoe has been 
used for gravel-packing old wells in 
the Oklahoma City field, as described 
by C. J. Coberly and E. M. Wagner in 
a paper entitled “Some Considerations 
in the Selection and Installation of 
Gravel Pack for Oil Wells” delivered 
at the A.I.M.E. meeting held in Los 
Angeles on October 1, 1937. This 
paper presents some valuable data on 
laboratory experiments performed to 
determine the proper size of gravel to 
use to retain certain formation sand 


grains. The paper deals with applica. 
tion of the method to wells producin 
from the Wilcox sand. Completed jn 
open hole, these wells produced consid. 
erable sand during flowing and gas-lif, 
periods and this resulted in the form. 
tion of large cavities around the bore 
When placed on the pump, sand troy. 
bles continued with attendant pum 

ing difficulties. Perforated liners with 
a mesh to hold the sand were imprac- 
ticable because the bottom-hole pres. 
sure was as low as 20 to 50 lb. per sq. 
in. and production was very large. 

In placing the gravel in the well an 
attempt was made to fill the cavities 
completely; and the method used put 
the gravel behind the liner from below 
to prevent formation cavings from 
filling the space. In this manner the 
gravel replaced any fluid in the hole jn 
an upward movement. The gravel jt- 
self is carried by a fluid readily removy- 
able and in the Oklahoma City wells 
this fluid was an oil of a base similar 
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Fig. 4. This double lubricator hook-up 

provides for continuous injection of 

the gravel between the casing and the 
tubing. 
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There’s no excuse for damage to costly oil country 
equipment from improper lubrication these days. The 
automatic lubrication assured by low cost STANDARD 
LUBRICATORS is available everywhere, and is the 
user's definite assurance of Dependable Lubrication, 
whether it be on slush pumps, engines, compressors, 
or any other class of oil country machinery. 


AMERICAN LUBRICATOR COMPANY 


‘irst National Bank Bldg., DALLAS, TEXAS 
EXPORT: Oil Well Supply Co. 
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Th SAVE MORE Because YOU DO MORE 
with “CLEVELANDS” 


"Digging Anywhere...Anytime”’ | sail 


"Clevelands” ability to get to the job and get 
it done quickly at lowest operating cost — is 
well known to its users. They know that 
“Clevelands” are superior performers — the 
up-to-the-minute answer to the problem of dig- 
ging pipe line ditch. 





Keep pace with modern methods. Your in- 
vestment in a “Cleveland” is an investment 
for profit. Let us tell you more about them. 








THE CLEVELAND TRENCHER COMPANY 
20100 St. Clair Avenue Cleveland, Ohio 


And again — one important Cleveland idea that helps you “‘come out 
right’’ is illustrated at left. High-speed, low-cost transportation via special 
trailer. “‘Clevelands” load and unload in !0 to 15 minutes. Thus machine 
savings are made available even on scattered short lines, “hot-spot” 
reconditioning, etc. 
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Note: Right halt indicates well 
before packing with gravel Left 
holt shows grave/ in” place. 











Fig. 5. Some operators favor the use 
of inverted swabs when the slots are 
not sealed off as here shown. 
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to that of the oil produced by the well. 
The gravel and oil mixture was pumped 
by a slush pump in the same manner 


as cement slurry in a cementing job. 

The general procedure is indicated 
in Fig. 3. The liner hung in the well is 
provided with a shoe containing a ball 
check valve and it is recommended 
that the liner be equipped with center- 
ing springs. The shoe is provided with 
left-hand threads into which is screwed 
the tubing through which the gravel 
passes. After the gravel-packing job 
is completed the tubing is unscrewed 
and what gravel mixture is left inside 
the liner is bailed out. 

It is the opinion of the writer that 
the normal circulation method, which 
so closely resembles cementing prac- 
tices, will come into greater vogue 
both for newly-completed wells and 
for repair work under certain condi- 
tions. Trouble caused by the pumping 
of a mixture of gravel may partially 
offset the advantages of this method. 


Gravel 


The gravel used for gravel-packing 
should be clean. It is the usual practice 
to screen it before use. For injec- 
tion into the well by the reverse cir- 
culation method, the sizes used in Cali- 
fornia probably have averaged ' in. 
to ¥% inch. Some gravel has been as 
large as 3/4, in. but there seems to be a 
tendency to restrict the size to 12 in. 
or less. The gravel used in the direct 
circulation method is much smaller and 
in the Oklahoma City wells was 0.093 
in. to 0.131 in. in diameter. 

Greater attention will probably be 
paid in the future to size of gravel, its 
relation to the size of grains of which 
the formation sand is composed, and 








the relative value of uniform and 
mixed sizes. Screen pipe liner openin 
certainly can be larger if gravel is used 
than if gravel is not used. There is, of 
course, a relationship between the size 
of gravel and the size of opening in the 
screen just as there is between the 
grain sizes of the gravel and the for. 
mation sand. It appears, therefore, that 
the formation will be the important 
factor in determining the size of gravel 
to use and the size of liner Opening 
that best will retain the gravel that 
will have to be used. Every producing 
area should be studied before any g. 
lection of gravel or liner is made; and 
with the further development of 
methods, the one best suited for plac- 
ing the gravel in the well should also 
be given careful study. 


Already some companies are consid- 
ering the possibility of using centrifu- 
gal pumps for injecting gravel into 
the well. Such pumps will have to be 
specially designed for the purpose but 
they may be applicable to both reverse 
and direct circulation methods. Produc- 
ing conditions, pressures encountered, 
and other factors, in addition to the 
character of the sand, will all have 
their bearing on the methods and 
equipment used. 

The matter of estimating the 
amount of gravel will always be a 
problem. In the completion of new 
wells a rather close estimate may be 
made, as shown by one Wilmington 
field well from which the amount of 
gravel left over was less than a yard. 
Whether cavities are completely filled 
with gravel or not can only be guessed. 
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New Oil Tankers Powered by Late-Type Equipment 


EARED turbines have been used 
for the propulsion of two oil 
tankers, S.S. Gulfcoast and S.S. Gulf- 
tide, which have been placed in serv- 
ice by the Gulf Oil Corporation, and 
duplicate turbine equipments will be 
used for two similar tankers built or 
being built for the same company by 
the Bethlehem Shipbuilding Corpora- 
tion. The propelling units have a nor- 
mal rating of 2800 hp., 78 r.p.m., 
with steam conditions of 375 lb., 700 
deg. fahr. total temperature, and 134- 
in. absolute back-pressure, states Guy 
Bartlett, of the General Electric Com- 
pany, in writing of developments in 
the electrical industry during 1937. 
The turbine rotors are solid-steel 
forgings. The design of the turbine is 
original in that the low-pressure base 
and lower half of the exhaust casing 
are integral and carry the full weight 
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of the condenser shell. Installation is 
thereby simplified, and likelihood of 
stress resulting from rolling and pitch- 
ing of the vessel is negligible. The ex- 
haust casing for the low-pressure tur- 
bine and the supporting platform are 
a unit of fabricated construction. 

The high-speed gears, of cast steel, 
are §5.82 in. in diameter and have a 
13-in. active face. They operate with 
a pitch-line velocity of 10,540 ft. per 
min., practically two mi. per minute. 
The low-speed gear is of the fabricated 
type, having forged-steel shaft and 
web plates for supporting the rim. 
These plates are welded to the cast- 
steel hub and rolled-steel rim. The low- 
speed gear is 1141/2 in. in diameter and 
operates at a pitch-line velocity of 
2340 ft. per minute. 

The highest pressure and tempera- 
ture yet used on any ship built in the 


United States will feature two turbine- 
electric-drive tankers being built for 
the Atlantic Refining Company by the 
Sun Shipbuilding and Dry Dock Com- 
pany. The first tanker, the S.S. J. W. 
Van Dyke, will have its trial run early 
in 1938. Steam conditions are 600 |b. 
gauge, 825 deg. fahr. total tempera- 
ture, and 1'4-in. absolute back-pres- 
sure. The propulsion motor is rated 
§000 hp. at 90 r.p.m., and the main 
4500-kw. turbine generator supplies 


power not only for the propelling - 


motor but also for the auxiliary motors 
and lights at sea. Three 300-hp. cargo 
pumps on each tanker are driven by 
2300-volt explosion-proof motors. 
Another oil tanker, being built by 


the Sun Shipbuilding Company for the 


Tide Water Associated Oil Company, is 
being supplied with a 3600-hp. geared 
turbine. 
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emember your first ride ? 


Se against a plugged nickel ee 


Wi, 
the first time you tried to ride a bicycle you fell ot. aah Today most 
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OF 5 
men learn to ny before they buy a plane. \4 The Lane- 


Wells Company believes that before it sells packers the appli- 


cations of these packers = should be sold. Mie That Lane- 


Packers never stick, that they provide 





Get a copy from any Lane-Wells office or representative. 





(maorrowi: Toot Today 
LANE-WELLS SERVICES <=jy- 


AND PRODUCTS INCLUDE: 


GUN-PERFORATORS 
OIL WELL SURVEYS 


DES Keun (0) Mele) be -10) MAO) 2 e QL ° e 
DRILLING WELLS echnical Ficka SEwices 


PACKERS—LINER HANGERS 
BRIDGING PLUGS 


Single-Shot Survey Instruments 


IN CALIFORNIA 


Lewis Knuckle Joints 


Kinzbach Whipstocks and Mills 





WIT 


DR. J. H. SAWYER recently ar- 
rived in Colombia, South America, to 
take charge of geophysical explorations 
for the Shell Group. 

<> 

E. K. RIDEAL, professor of colloid 
science in the University of Cam- 
bridge, England, has been made adviser 
on physical and colloid chemistry by 
the Anglo-Iranian Oil Company. 

—-__ <> —_——_ 


S.C. MACKENZIE, field manager 
of the Uganda oil search of the Afri- 
can and European Investment Com- 
pany, Ltd., has returned to the field 
after being in London since early in 
October. 

—_ <> —_ 

P. ANGOT, general manager, and 
R. PLESOIANU, chief engineer, of 
Steaua Romana Oil Company of Buch- 
arest, Roumania, recently made a tour 
of Mid-Continent and California oil 
fields. 

- <> — 

R. E. ADAIR, petroleum engineer 
for the Texas Railroad Commission in 
the Marshall area of East Texas, has re- 
signed to join the engineering staff of 
the American Liberty Oil Company. 
His headquarters will continue to be at 
Marshall, from which point he will look 
after the company’s activities in the 
Rodessa field. 

- <> m 

ELMER R. CORN, Wichita, Kan- 
sas, president of the Plains Oil Com- 
pany, has been elected a member of 
the city commission to complete the 
unexpired term of Senator Frank 
Nighswonger, who died recently. 

ae es 

J. O. SEHON, formerly district 
electrical foreman at Dickinson, Texas, 
for the Humble Oil and Refining 
Company, has been transferred to the 
Conroe, Texas, district. 

— <> - 

J. L. INGRAM, who has been a 
consulting engineer in the Lubrication 
Department of the Barnsdall Oil Cor- 
poration, Tulsa, Oklahoma, has re- 
signed to join the staff of the Ohio Oil 
Company. He is covering the south- 
west territory for the latter company 
and is making his headquarters in Fort 
Worth, Texas. The Lubrication De- 
partment of the Ohio Oil Company is 
giving a free engineering service to its 
customers and prospective customers. 
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Running Tour 


H MEN 


IN THE 


S. G. COULTIS, who has been field 
superintendent for the Royalite Oil 
Company, Ltd., in the Turner Valley 
field, Alberta, Canada, has been placed 
in charge of the pipe line division of 
the company. 





<> 


JOHN F. CONWAY, who has 
been in Argentina with the Standard 
Oil Company, is now in charge of pro- 
duction for the European Gas and 
Electric Company. His headquarters 
are Bucharest, Roumania. 

—_—— <> = 

J. F. FABER has retired as super- 
intendent of the Standard Oil Com- 
pany of California’s refinery at Bakers- 
field. He has been 35 years with the 
company. 

- <> - 

DR. F. B. THOLE, deputy chief 
chemist of the Anglo-Iranian Oil 
Company, London, has recovered from 
a recent operation. He left London re- 
cently for a trip to Iran. 

- <> — 

E. E. SWOPE, vice-president and 
general manager of refineries for the 
Magnolia Petroleum Company, died 
from a heart attack on December 12 
at his summer home at Lake Arthur, 
Louisiana. He had been a member of 
the Magnolia organization since 1917, 
advancing from refinery engineer to 
manager of the department. JOHN 
W. NEWTON, who has been assist- 
ant manager of refineries, becomes the 
new vice-president and general man- 
ager. —<>—_ 

THOS. H. ALLAN, petroleum en- 
gineer and geologist, has opened an of- 
fice at 707 Bitting Building, Wichita, 
Kansas, and will devote his time to 
consulting work. 

- <> . 

ALBERT WRIGHT, for more 
than 11 years with the Venezuela sub- 
sidiary of the Gulf Oil Corporation, 
has been appointed general superin- 
tendent of the Amiranian Oil Com- 
pany. His office in New York City will 
be at 39 Broadway. 

<> —_—— 

H. D. HUMPSTONE, manager of 
the West India Oil Company, the 
Standard Oil Company of New Jer- 
sey’s subsidiary in Chile, South Amer- 
ica, left the United States to return to 
his duties the latter part of December. 












INDUSTRY 


F. A. C. GUEPIN has been ap- 
pointed executive vice-president of the 
Shell Oil Company, having his head- 
quarters at San Francisco, California, 
The announcement was made by §, 
BELITHER, president of the com- 
pany. Guepin goes to San Francisco 
from New York City. 

a << . 


JOHN E. CALHOUN, Jr., has 
been appointed to the water-flooding 
research staff of Pennsylvania State 
College. He was graduated from the 
college last June, having specialized in 
petroleum engineering and mineralogy, 
Prior to accepting his present position 
he was associated with the Shell Petro- 
leum Corporation at Tulsa, Oklahoma, 
as a petroleum engineer. 

—_— <> - 

FRANK SEELY, general superin- 
tendent of the Royal Oil and Gas 
Company in the Texas Panhandle dis- 
trict, has been transferred to Tulsa, 
Oklahoma, and placed in charge of op- 
erations in Texas, Oklahoma, Louisiana, 
Kansas, and Arkansas. 

— <> - = 

T. H. ANDREWS, Houston, 
Texas, division engineer in the Gulf 
Coast area for the Stanolind Oil and 
Gas Company, has been made district 
superintendent, succeeding GILBERT 
PRINCE, resigned. CHARLES F. 
BEDFORD, Houston, petroleum en- 


gineer, is the new division engineer. 
————.,<>- -—— 


MARVIN C. ROGERS, chemical 
engineer in the research laboratory of 
the Standard Oil Company of Indiana, 
Whiting, Indiana, recently was ap- 
pointed assistant professor of chemical 
engineering at the University of Min- 
nesota. ——<>— 

T. W. HERRIN, field superintend- 
ent at High Island, Texas, for the 
Stanolind Oil and Gas Company, has 
been transferred to Lake Charles, 
Louisiana, where he is district superin- 
tendent. E. D. MASKE, field superin- 
tendent at Barbers Hill, takes over 
Herrin’s vacant post, and in turn has 
been succeeded at Barbers Hill by L. 
L. CHISHOLM, who has been in the 
East Texas field. 


—_ <r —-—  - 

REESE H. TAYLOR, president of 
the Consolidated Steel Corporation, 
Ltd., has been elected a director of the 
Union Oil Company of California. 
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@After all, no matter how good his intentions may 
be, a salesman’s promise of tanks for next week 
won’t hold oil today. That’s why we carry a com- 
plete stock of tanks in every active field . . . and 
by the same token, why so ‘many operators in fields 
all over the country depend on this combination of 


quality tanks and “on the spot service’’. 
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If you are not already acquainted with Parkersburg 
Tanks why not call our representative in your field 
for complete details and prices. They are made in all 
sizes up to 10,000 bbls. capacity . either painted 
or galvanized finish. Then, next time you need tanks 
in a hurry, give him the pleasure of showing you 


why it is good business to depend on Parkersburg. 


The PARKERSBURG RIG & REEL CO., PARKERSBURG, W.VA. 


BRANCHES IN ALL ACTIVE FIELDS 


PARKERSBURG 


BOLTED TANKS e STEEL & WROUGHT IRON 
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Visitor: I suppose they ask a lot for 

the rent of this sumptous apartment. 

Hostess: Yes, they asked Harold 
seven times last month. 
yor 


The question of the correct plural 
of the word “mongoose” was solved by 
a gentleman who wanted a pair of 
these interesting and affectionate crea- 
tures. 

He wrote to a dealer: “Sir, please 
send me two mongeese.”’ 

He did not like the looks of this, 
tore up the paper, and began again: 
“Sir, please send me two mongooses.” 

This version did not satisfy him any 
better than the other, so he wrote: 
“Sir, please send me a mongoose, and, 
by the way, send me another.” 

—Punch Bowl. 
3 A 2 5 A 

One of the questions asked in a civil 
service examination in New York City 
recently was the following: 

“If a man buys an article for $12.25 
and sells it for $9.75, does he gain or 
lose by the transaction?” 

One of our modern sweet things, 
probably with good looks unmarred 
by brains, after studying for awhile, 
is said to have given the following an- 
swer: 

“He gains on the cents, but loses 
on the dollars.” 

5 A : 7 

A man was applying for county re- 
lief and the young lady official was 
filling out the customary form. 

“Do you owe any back house rent?’ 
she asked. 

“I should say not,” he replied. “We 
have modern plumbing.” 

5 A y 2 

Mistress: Your young man has an 
air of braggadocio about him, Mary. 

Mary: Yis, pore lad, he wurruks in a 
livery stable. 

7 i q 

She: What would the neighbors 
think if they saw me on the stage in 
tights? 

He: They would think that I mar- 
ried you for your money. 

—The Yellow Stand. 
7 q 7 
Mrs. Crimsonbeak (at the head of 
the stairs): How you frightened me, 
John! 
Mr. Crimsonbeak: Why? 
“Oh, you found the keyhole so 
quick I was afraid it was somebody 
else.” 


EAUGH with B 
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First Student (as plane goes into 
spin): “Quick, what do I do now, in- 
structor?” 

Second Student: Hell’s bells, aren’t 
you the instructor? 

i 

“Where'd you get the money?” 

“Playing a horse.” 

“Where, Saratoga?” 

“Naw. In vaudeville.” 

—Penn State Froth. 
#4 

“Is a ton of coal very much, Papa?” 

“That depends, my son, on whether 
you are shoveling or buying it.” 

yr? 

“He was kicked out of school for 
cheating.” 

“How come?” 

“He was caught counting his ribs in 
a physiology exam.” 

yoy 

Worried Telephone Subscriber: \ say, 
my telephone hasn’t been working for 
a month, and you paid no attention to 
my letter of complaint. 

Irish Official: We did. We rang you 
up to ask what was wrong and got no 
answer!” 

7 y if 

Sign in a book store in Scotland in 
July: Buy your gift books now so you 
may finish reading them by Christmas. 

,rg7 
Cause and Effect 
“Dear Tom: 

“Come tomorrow evening sure. Papa 
is at home, but is laid up with a very 
sore foot. See?” “May.” 
“Dear May: 

“IT can’t come tomorrow evening. 
I’m laid up on account of your fath- 
er’s sore foot. See?” “Tom.” 

—Mercury. 
ys 

“You see, sonny, | always believe in 
fighting the enemy with his own weap- 
ons,” said the uncle. 

“Really?” gasped Tommy. ‘How 
long does it take you to sting a wasp?” 
a eZ 

An electrician was working on an 
emergency wiring job. Turning to the 
apprentice who was helping him, he 
said, “Say, Bill, take hold of the end 
of that wire.” 

“All right.” 

“Feel anything,” 

“No.” 

“Well, then, don’t touch the other 
one, it’s got over 5000 volts.” 





Widow: I want to insert an obituary 
notice in your paper. How much wil 
it be? 

Editor: Twenty-five cents an inch 
madam. 

Widow: Oh, land sakes, and John 


was six feet tall! 


7 7 y 

An inventor manufactured a gas- 
saving device so efficient that its users 
had to stop every fifteen miles and 
drain their tanks to keep them from 
overflowing. , y ¥ 

Enterprise 

“Almost every man can find work 
if he uses his brains,” asserted the man 
who had traveled a good deal, “that 
is, if he has the ability to adapt him- 
self like the piano-tuner I once met in 
the West of America. 

“ ‘Why,’ I said to him, for we were 
in a wild, unsettled country, ‘surely 
piano-tuning can’t be very lucrative 
here. I should not imagine that pianos 
were very plentiful in this region.’ 

“*No, they’re not,’ said the piano- 
tuner, ‘but I make a pretty fair income 
by tightening up barbed-wire fences!’” 

5 A q Y 

“Ma! Ma! A big truck just ran over 
Pa and squashed him all over the 
street!” 

“Junior, how many times have | 
told you not to talk about such things 
when I’m eating?” 


7 ¥ 7 
And Complicated 
“TI was talking with somebody about 
you the other day. I’ve forgotten who it 
was, but I think she knows you, al- 
though I can’t be sure because neither 
of us could quite remember your name.” 
“Say, it’s a small world, isn’t it?” 
7 A 5 A 
Uncle: You boys of today want too 
much money. Do you know what I was 
getting when I married your aunt? 
Nephew: No, and I'll bet you didn’t, 
either. a eZ 
A colored preacher at the close of his 
sermon discovered one of his deacons 
asleep. He said, “We will now have a 
few minutes of prayer. Deacon Brown, 
you lead?” 
“Lead?” said Deacon Brown, sudden- 
ly awakening, “I just dealt.” 
4,7 7 
Yachtsman: lf this squall continues, 
[ shall have to heave to. 
Girl Passenger: What a horrid way to 
put it. 
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EW WORLD’S RECORD 


in oil well cementing! 





1500 bags of Unaflo cement pumped 11,342 feet with 


maximum pressure of 1400 pounds per square inch 


Here are the quick facts on the most out- 
standing oil well cementing job to date— 

Total depth of well—11,342 feet. Bottom 
hole temperature—236? F. 

1500 bags of Unaflo mixed 15.8 pounds per 
gallon with two Halliburton trucks. 

Mixing time—35 minutes. 

Pumped down with two 20” slush pumps 
(6” liners). Pumps not compounded. 

Pump-down time—18 minutes and 15 
seconds. 

Plug landed with maximum pump pressure 
of 1400 pounds per square inch. 

No ice used. 


Cement drilled from plug was hard and 
dense. 


These low pump pressures signify: 
1. Unaflo cement retains fluidity at highest 
known oil well temperatures. 


to 


. Unaflo cement goes into place as a fluid 
cement slurry. 

. After it sets up, Unaflo slurry forms an 
impermeable seal against migrating sub- 
surface fluids. 


w 


. Unaflo cement is the economical oil well 
cement. 


os 


Try it on your next job! 


UNIVERSAL ATLAS CEMENT CO. 
United States Steel Corporation Subsidiary 


AmicaBLe Buipc., Waco, Texas; Kansas City; Tutsa; Oxtanoma City 
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A Cement for Every Oil 
Company Use at Oil Well, 
Refinery and Filling Station 





Portland Cement 


— 





Atlas portland cement for 
surface work and for cementing sur- 
face casing. Unaflo cement is recom- 
mended for deep well work. 








Lumnite cement is used in Oil 
Refineries for making Refractory, In- 
sulating and Heat-Resistant Concrete 
Linings in Still Furnace Walls, Bot- 
toms, Roofs, Foundations; Ducts, 
Flues and Stack Linings; Tube Sheet 
Insulation. 

Lumnite cement makes Corrosion- 
Resistant Concrete and Mortar Lin- 
ing in Distillation and Cracking Units; 
Re-Run Stills; Absorption Systems; 
Chemical Treating and Ethyl Plants. 





‘ATLAS 


- WATER PROOFED 











Atlas White the cement that is 
pure white and non-staining. Exceeds 
specification requirements for port- 
land cement strength. Ideal for orna- 
mental work in connection with ser- 
vice station construction and repair. 




















One-Piece Asbestos Suit 
a New York 

City, has developed a new one- 
piece asbestos suit that is said to offer 
many new features for the protection 
of fire fighters. With the shoes and 
body of the garment all in one piece, 
the suit is an improvement over the 
former jumper jacket type, the manu- 
facturers claim, as in an emergnecy it 
can be put on quickly by simply clos- 
ing the zipper fastener up the front. 
Protected from the heat by a special 
asbestos flap, the zipper also permits a 
man to be removed from the suit 
quickly if he is overcome by heat. The 
suit permits maximum freedom of ac- 
tion. 

For rescuers who take grave risks in 
attempts to save human life, Johns- 
Manville has attached a safety hook to 
the belt line of the new suit, and to 
this hook a flexible steel cable can be 





attached to pull the rescuer away from 
a fire if he is overcome by heat. 

Another feature of the new asbestos 
suit is the heat-proof glass that is sus- 
pended from the vizor of the hat and 
therefore stands clear of the face. Also, 
as the suit is made in one piece, the 
possibility of losing or misplacing 
necessary parts of the equipment is 
minimized. 
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Type “B’” Underfloor Drive 


ECENTLY The National Supply 
Company, Toledo, Ohio, intro- 
duced to the oil country a departure 
in the method of driving the rotary 
table. Their new Type “B’ Underfloor 
Drive is an independent drive that 
eliminates the former conventional 
drawworks drive by driving the rotary 
table with a separate 9 by 8 steam en- 
gine placed below the derrick floor. 

The advantages resulting from this 
arrangement are manifold, the manu- 
facturers point out. One of the chief 
features is the elimination of the rotary 
drive chain across the derrick floor, 
giving more clear floor space and 
greater safety. There is less wear on 
the drawworks and on the hoisting en- 
gine when this underfloor drive is 
used, also better control over drilling 
operations, less noise, and greater econ- 
omy, it is stated. 

The photograph above shows an un- 
derfloor view of the Type “B” direct- 
rotary drive. This drive has been suc- 
cessfully used in drilling some of the 


deepest wells and ,has been enthusiasti- 





cally received by all the operators con- 
cerned, the makers state. 

The Type “B” drive places the 9 by 
8 twin steam engine, with counter- 
shaft and rotary machine drive, below 
the derrick floor. The engine has a di- 
rect-coupled shaft extension on which 
clutch sprockets are mounted for driv- 
ing the rotary machine and counter- 
shaft. The countershaft is placed 
under the drawworks and provides a 
means of transmitting the power of 
the 9 by 8 engine to the drawworks 
in an emergency, or using the hoisting 
engine to drive the rotary machine. 
The chain drive to the rotary machine 
is enclosed in an oilbath guard. With 
this drive a power take-off is provided 
for driving an auxiliary or standby 
hoist. This is accomplished by placing 
a sprocket on the opposite end of the 
engine shaft. 

The Ideal-Ajax 9 by 8 steam engine 
used on this drive is a new all-purpose 
oil-country engine, suitable for draw- 
works drive and direct-connected 
pump drives, as well as for direct-ro- 
tary drive. 
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One word, but it sings the saga of life 
—the story of nations — of people — 
and of industry. Nations war for ter- 
titory — for supremacy — companies 
combat to hold today’s business — to 
build new. * To the winner belong 
the fruits of victory, but the winner 
must be strong, wise and experienced. 
Manufacturers have learned that in 
industrial competition — research, en- 
gineering, design and manufacturing 
perfection are weapons of the winner. 


AXELSON 


PUMPS 


/f) 
| An 


They have learned that with these 
company attributes products are fab- 
ricated that in themselves combat the 
destructive efforts of Nature and of 
Man. * Axelson Pumps and Sucker 
Rods are such products. *% Axelson 
Manufacturing Company, P. O. Box 
98, Vernon Station, Los Angeles. St. 
Louis. 50 Church Street, New York. 
Tulsa. Mid-Continent and Eastern 
Distributor: Frick-Reid Supply Corp- 
oration. Rocky Mountain Distributor: 


AND 


os A Nig 
+ ‘ComBaT’’— by Charles M. Russell 


Great Northern Tool & Supply Co. 
“ww OW 


+ Charles M. Russell —a great artist of a great 
country. He knew and loved the creatures of the 
West. His rare ability to portray an accurate 
and artistic record of the lives of Western wild 
life is shown in this bronze of the two ‘Big 
Horns’’ in deadly combat. He caught all the 
power of this battle to the death and immortal- 
ized it in bronze. This is the first time that 
permission has been granted for reproduction 
of this bronze. A reproduction of this picture, 
suitable for framing, is available upon request. 


SUCKER RODS 
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Pump Manifold Valve 


NEW pump manifold valve, de- 

signed and manufactured by the 
American Iron and Machine Works 
Company, Okla- 
homa City, Okla- 
homa, affords in- 
creased efficiency 
and safety, accord- 
ing to the manu- 
facturers. 

The valve is de- 
signed to be in- 
stalled next to or as 
near the air cham- 
ber as possible. It 
has an easy open- 
ing, fast threaded 
screw to permit 
quick opening and 
closing, and is con- 
structed with a lock 
nut so the valve can 
be locked when closed, open or at any 
desired position. The valve can be 
opened to permit the desired flow and 
locked, this feature allowing the circu- 
lation and mixing of mud at the same 
time. A ball-bearing swivel joint is 
used in the center of the control stem 
so that the valve does not turn and 
cause friction against gritty fluid when 
seating. Also, the valve is packed so the 
stem is automatically sealed when 
open, and is so constructed that the 
inner stem gland may be repacked 
under pressure when in open position. 
It can be repaired without removing 
from the line; if the steel seat becomes 
worn it can be replaced without dis- 
carding the entire valve, claim the 
manufacturers. 








Hercules Adds 2-Cylinder 
Gasoline Engines to Line 


HE Hercules Motors Corporation 

ef Canton, Ohio, in announcing 
the “NX” series engines and power 
units, has added two models of 2-cylin- 
der, heavy-duty gasoline engines and 
power units to its present line of well- 
known 4- and 6-cylinder gasoline and 
Diesel engines. The internal dimensions 
of the “NX” series are as follows: 


Displace- 
Model Bere Stroke ment 
NXA 3 a 56.5 
NXB 3y% + 66.3 


These two engines are identical in 
general design and most of the parts 
are interchangeable, the only difference 
being in the bore size and the parts af- 
fected thereby. The maximum torque 
of the “NXA” is 39 lb-ft. at 1100 
r.p.m., and the maximum torque of 
the “NXB” is 46 lb-ft. at the same 
speed. For continuous peak load serv- 
ice both models can be operated up to 
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1800 r.p.m., at which speed the 
“NXA” develops 12.4 and the ““NXB” 
14.7 corrected horsepower. 


To meet present-day conditions, 
which call for sustained high-speed op- 
eration, special consideration has been 
given to the cooling of the valves, and 
the usual Hercules practice of cooling 
the valves through the stems is em- 
ployed. Updraft manifolds of either 
the center- or rear-outlet-type can be 
supplied. The No. 5 SAE bellhousing 
is supplied as standard equipment on 
the engines and the industrial power 
units, although the No. 4 size can be 
provided upon request. 

Full, force-feed lubrication to all 
main- and connecting-rod bearings is 
supplied and the lubricating pump is 
situated in the oil sump and is driven 
by helical gears frcm the main cam- 
shaft. Oil pressure can be easily ad- 
justed to suit the operating require- 
ments. 

The crankcase is cast integral with 
the cylinder block, and carries the 
crankshaft supported by two main 
bearings of ample proportion. These 
bearings are 2 in. in diameter, the front 
bearing is 1-9/16 in. long, and the rear 
bearing 1% in. long. Connecting-rod 
bearings are 134 in. in diameter and 
14% in. long, connecting rods being 
6-9/16 in. in length from center to 
center. 

The pistons normally are of cast 
iron, carrying three rings above the 
pin. The lower of these rings is of the 
oil-regulating type, being 3/16 in. in 
width, whereas the two upper rings are 
of the compression type, 1 in. in 
width. The piston pins are of 1020 
SAE McQuaid Ehn tested steel 34 in. 
in diameter. Each pin is securely locked 
in its connecting rod by means of a 
clamp bolt and operates in two hard- 
cast bronze bushings in the piston. 
Aluminum pistons also can be sup- 
plied. The camshaft is supported in 
two main bearings of ample size, and 
is driven by helical gears. 


These engines have L-head cylinders 
and the valves have 30-deg. seats. The 
exhaust valve has a clear diameter of 
1% in., and the intake valve 1% 
inches. The crankshaft in the ““NX” 
series is counterbalanced to compen- 
sate for the full amount of the rotat- 
ing mass, plus 45 percent of the re- 
ciprocating mass, producing excep- 
tionally smooth 2-cylinder operation. 

Provision is made for the usual ac- 
cessories, including generator, starter, 
flange-mounted magneto, battery-type 
distributor, mechanical governor, fuel 
pump, fan drive, and 1-in. carburetor. 

Many of the parts used in the “NX” 
series 2-cylinder engines are inter- 
changeable with the same parts in the 
“IX” series 4-cykinder engines. 








Brown Multiple Recording 
Potentiometer Pyrometer 


petit Instrument Company’; 
engineers have incorporated many 
new features in the Brown multi-colo; 
numeral printing potentiometer Pyro- 
meters that can be briefly summed y 
as simplicity of design, ruggedness, and 
durability. This instrument insure, 








precision measurement of temperatures 
and provides a legible record in both 
multi-color and numerals, the makers 
state. With this method of recording 
several temperatures on one chart, 
when temperature changes overlap no 
special skill is required to decipher the 
easily-read multi-color numerals on the 
Brown multiple recording potentio- 
meter pyrometer chart, it is pointed 
out. 

Only one symbol, the plus sign, is 
used and the numeral identifies the 
thermocouple from which the tem- 
perature record is being made. The 
plus sign (an exclusive feature) of the 
Brown multiple recording potentio- 
meter pyrometer is no mere arbitrary, 
ornamental dot, but has a definite, 
practical significance in multiple tem- 
perature recording. The vertical line 
of the plus sign identifies the tempera- 
ture and the horizontal line the time 
coordinate. The intersection of the two 
lines locates the exact point on the 
time-temperature record. 

The wide 12-in. chart and the dis- 
tinct imprint of the number print 
wheel makes it possible to record con- 
tinuously from two to six tempera- 
tures from as many different ther- 
mocouples, the manufacturers say. 

The Brown multiple recording po- 
tentiometer pyrometer has all the in- 
herent features of the standard Brown 
potentiometer pyrometer, including 
the 40-in. slide wire, enclosed galvan- 
ometer, rugged drive mechanism, syn- 
chronous motor, etc. 

Catalog No. 1102 gives full details. 
A copy will be sent upon request. Ad- 
dress: The Brown 
pany, Wayne and Roberts Avenues, 
Philadelphia, Pennsylvania. 


Instrument Com- 
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Reid Vertical Gas Engine 


HE Reid Type V-2, 7'¥42-in. by 

g-in., twin-cylinder vertical gas 
engine is a new addition to the Reid 
line of pumping engines, manufactured 
by the Joseph Reid Gas Engine Com- 
pany of Oil City, Pennsylvania. This 
engine is of the two-cycle, crosshead 
type, and includes in its design many 
features of construction that have been 
thoroughly tested in the Reid horizon- 
tal-type engines. It is of rugged con- 
struction, with particular attention be- 
ing given to the accessibility of all 
working parts, at the same time keep- 
ing the unit entirely enclosed and dust- 
proof. 

Features of the design include: shell- 
type, steel-backed, babbitt-lined, main 
bearings; three-bearing crankshaft; 
heavy flywheel to eliminate vibration; 
patented crosshead and piston rod con- 
nection; nickel-content piston and 
combustion head; location of controls 
in one main assembly; built-in circu- 
lating water pump; and ample provis- 
ion for lubrication. 

The power take-off may include a 
twin disc clutch and flat-belt or V-belt 
pulley, or may be supplied with solid- 
or flexible-type coupling for direct 


Ridgoil Has Antiseptic 
Quality 


REVENTING the risk of infec- 

tion, a new antiseptic quality is 
present in Ridgoil, it was recently an- 
nounced by The Ridge Tool Company, 
Elyria, Ohio, makers of this sulphur- 
base cutting oil. Besides this antiseptic 
quality, hundreds of experiments with 
many kinds of oils have shown Ridg- 
oil to be highly satisfactory for cutting 
smooth clean threads on iron, steel, or 
brass pipe, the manufacturers add. It 
penetrates quickly, cools and lubri- 
cates. It will not congeal above 20 
deg. fahrenheit. 


MacClatchie Perfection 
Gate Valve 

HE MacClatchie Perfection Gate 

Valve is a new type of valve hav- 
ing performance features that give 
long fool-proof operation at a mini- 
mum of maintenance cost, according 
to the manufacturers, the MacClatchie 
Manufacturing Company, Compton, 
California. The valve is constructed on 
a new principle, the sliding member 
being split vertically to form two 
parts. In opening and closing the valve 
there is ample clearance between slid- 
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connection. Complete engineering data 
and power and fuel consumption charts 


ing member and body to allow free, 
frictionless operation. At the bottom 
and top of the stroke, however, built- 
in pawls cause the two valve segments 
to expand against the walls of the 
valve, sealing off the clearance space so 
that dirt, sediment, and scale cannot 





enter. The operation is automatic and 
positive, according to the manufac- 


turers. 


When the MacClatchie Perfection 


are given in Bulletin No. 80, copies of 
which may be obtained upon request. 


Gate Valve is open there is a full-sized 
opening through the valve. This fea- 
ture means not only unrestricted fluid 
flow, but also longer valve life due to 
the elimination of “jetting action,” it 
is pointed out. 


The Perfection Valve is a self-lubri- 
cated valve, containing space for suf- 
ficient grease to lubricate it through- 
out its life. This feature assures fric- 
tion-free operation and complete pro- 
tection of the valve mechanism both 
from wear and corrosion. 


This new valve is a regular “‘sand- 
hog,” and can handle a considerable 
volume of sand-laden fluid at a nomi- 
nal maintenance cost, it is claimed. 
Sand cannot work into the bottom 
sump, nor into the threads in the top, 
to “freeze” the valve and decrease 
operating efficiency, it is stated. Pack- 
ing has been placed scientifically to 
give proper sealing, and to avoid leak- 
age when the valve is opened or shut. 
Another sand-resisting feature is that 
in the open position there is no fluid 
restriction. This means that the fluid 
does not increase in velocity as it goes 
through the valve, and therefore fluid 
abrasion is greatly- reduced. 


The MacClatchie Perfection Valve is 
made in 750-, 1500-, and 3000-lb. 
pressure models in a wide variety of 
sizes. Write for complete information. 
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Grizzly Rotary Brake Blocks Readily Available 


sen 























O-C-T Type “FC-100” Flow 
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HE O-C-T flow fitting, shown in 
the accompanying illustration, is 
available in either cross or tee type, and 
is designed for use with any standard 
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type choke that permits replacement of 
the bean through the flow fitting. 

A special cap with swivel nut re- 
places the conventional bull plug. A 
coarse, straight thread connection be- 
tween the fitting and swivel nut pre- 
vents galling of the threads as some- 
times occurs if the bean is changed 
constantly, the manufacturers state. 

A ring, machined integrally with the 
cap nut, effects a seal in a groove pro- 
vided on the flow fitting. 


Lincoln Electrode Holder 
NEW arc-welding electrode hold- 
er, the feature of which is its 
remarkably light weight for the capac- 
ity, has been announced by The 
Lincoln Electric Company, Cleveland, 
Ohio. 
The new holder (see illustration), 
designated “Type ST,” weighs only 14 





ounces and has a current capacity of 
250 amp. continuous, equaling that of 
many type holders weighing 25 ounces 
or more, the makers state. The light 
weight, obtained without any sacri- 
fice of capacity, is attributed to use 
of formed steel parts, electrically 


welded. 


PORTION of the large sto, 
of Grizzly Rotary Brake Blocks 


maintained in their large factory ware. 
house by the manufacturer, E, y 
Smith Company, Los Angeles, Caf. 
fornia, is shown in the accompany 
picture. 

These brake blocks are now ayajl. 
able to oil companies in connection 
with the Grizzly Rotary Brake Block 
Band Exchange, recently inaugurated 
by the manufacturer. Under this plan, 
Grizzly Brake Blocks are installed 
the factory on new bands for any type 
of rotary machine, at no extra cost. 
and delivered to the rig ready for use. 


ing 


It assures getting genuine Grizzly 
blocks of the correct size and type for 
each rotary, perfectly installed on the 
bands, the manufacturers state. 

Complete stocks for all types of 
rotaries are carried by leading supply 
companies, as well as at the E, M. 
Smith Company warehouse in Houws- 
ton, Texas, and Oklahoma City, Okla- 
homa. 

The new holder also has a number 
of other advanced features, most im- 
portant of which is probably the ex- 
tremely simple type of connection that 
assures positive contact and eliminates 
loose connections, a more or less com- 
mon cause of overheating in holders, 

To assure permanence of connec- 
tions, all contacts are electrically 
welded, the manufacturers point out. 
Connection to cable is provided by a 
special, easily operated clamp that locks 
the cable to the electrode holder. The 
clamp can be tightened or loosened 
without tools, by inserting a welding 
electrode through a hole in the square 
head of the clamp cap screw and ap- 
plying leverage. (Patent applied for.) 
When tightened, this clamp maintains 
positive contact with the flat-braided 
flexible copper strip that carries cur- 
rent to the jaws. The result is a com- 
plete copper low-resistant circuit di- 
rect from the welding machine through 
the holder to the electrode. 

Other important features are: re- 
duced overall width; more facile weld- 
ing in corners and other confined 
places; rounded rather than square cor- 
ners at important points to lessen the 
likelihood of contacting the holder and 
causing arcing; use of heavier coppe 
jaws to assure maximum conductivity 
and prevent sticking of the electrode 
to the holder; grooving of the jaws for 
vertical and overhead as well as flat 
welding; a hollow fibre handle, pro- 
portioned to fit the user’s hand and 
affording a positive grip fully insu- 
lated thumb lever and non-groundable 
sturdy spring. 
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Goodrich Type 72 
Compressed Asbestos Sheet 
Packing 
HE B. F. Goodrich Company, 


Akron, Ohio, has announced an 
addition to their line of compressed 
asbestos sheet packing that is known 
as Type 72. Black in color with graph- 
‘te mixed throughout, this new pack- 
ing is recommended for temperatures 
above 212 deg. fahr. when gaskets are 
in contact with oil or solvent vapors. 


Foley Flow Valve 
HE Foley compounded outside- 
type flow valve, manufactured by 
Jon R. Long, West Rio Grande Avenue 
and Frisco Tracks, Fort Worth, Texas, 
is actuated by differential pressures ap- 
plied to a compounded piston. The gas 
pressure is applied to the small end of 









Slide Valve Contro/ —» 

















the piston and the fluid pressure in the 
tubing is applied to the large end of 
the compounded piston. The piston in 
turn operates a slide valve that con- 
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trols the input gas. The slide valve is 
well known for its positive shut-off, 
having been used for years in steam 
chests of pumps and engines, the 
manufacturers point out. 

The packing is of the “U” type for 
handling high pressures. All working 
parts of the valve are made from Ka- 
Alloy, a corrosion-resisting alloy hav- 
ing a high nickel content. The valve 
body is made from SAE 3140 steel 
casting. 

The valve is closed when it is run 
into the well and remains closed as the 
gas pressure builds up on the small end 
»f the compounded piston. As the tub- 


ing fills with fluid, pressure is built 
up on the large end of the piston. 
When the fluid pressure times the 
cross-section area of the large end of 
the piston exceeds the gas pressure 
times the area of the small piston, the 
piston will move the slide valve and 
uncover the gas port. When the fluid 
has been forced from the tubing, re- 
lieving the tubing pressure, the gas 
pressure causes the valve to close until 
fluid again accumulates in the tubing. 
Gas cannot pass through the valve 
unless there is fluid in the tubing to 
actuate the piston and uncover the 
gas port. 





your reciprocating piston rods 


a the way so many engine and 
compressor operators do... with 


COOK’S METALLIC PACKINGS 
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Wherever you may look through- 
out the oil and gas fields you will 
find COOK’S Metallic Packings 
predominating on the power and 
compressor rods of gas pumping 
and gasoline extraction engines. 
Noteworthy applications are rep- 
resented by the engines, shown 
in the accompanying illustrations, 
that come factory equipped with 
COOK’S modern Packings. 


Make sure you get the genuine 
COOK’S Packings when buying 
new equipment by specifying 
their use. For existing equipment 
communicate with us direct, or our 


nearest branch office. 


C. LEE COOK 
MANUFACTURING CO. 


INCORPORATED 


LOUISVILLE, KY. 


NEW YORK « LOS ANGELES « CHICAGO 
NEW ORLEANS «+ CLEVELAND «+ TULSA 
BALTIMORE « SAN FRANCISCO 
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F-M Duplex Steam Pump 


NEW duplex steam pump having 

eight-cover side-pot type fluid 
end and improved piston valve steam 
end has been announced by Fairbanks, 
Morse and Company. This new Fig. 
6285 steam pump offers an economi- 
cal means of handling oil, water or 
other free-flowing liquids at high pres- 
sures and in large quantities, the 
manufacturers state. This pump was 
developed particularly for industrial 
and oil-field boiler-feed service, but is 
well suited to many applications. Sizes 
are available for capacities up to 148 





/ 


Cut 





up to 1000 Ib. per sq. inch. 


The balanced, piston-type steam 


valves assure efficient operation even 





with high steam pressures and with 
super-heated steam, it is pointed out. 


PROFITS START 


when you hit 
| | 41 
pay sand 


The shorter the drilling time, the 
lower its cost, and the sooner you 
start to “cash in.” 

You can reduce costly delays and 
shutdowns with Spang Cable Tools. 
They give you the strength and bal- 
anced uniformity necessary for eco- 
nomical, dependable service. 


down on drilling costs. 


Specify Spang “Higher-Standard” 
Cable Tools for the entire string. 





















Fig. 747A _ Fig. 718 





SPANG PACKERS 


Spang and Company have devoted forty 
years to the development of quality Pack- 
ers. Many types, many sizes; at your oil- 
field distributor’s. 


SPANG AND COMPANY 
BUTLER, PENNSYLVANIA 


"HIGHER-STANDARD CABLE TOOLS 











Valve openings close completely, With 
out loss of pressure, under al] condi. 
tions of temperature and pressure. i+: 
stated. 

The eight-cover side-pot fluid eng 
permits easy servicing. Each suction 
and discharge valve is placed in jt, 
own valve pot and is easily accessibj, 
by the removal of a single valve pot 
cover. Large and direct fluid-end pas- 
sageways offer low resistance to flow 

The steam and fluid ends are each 
effectively sealed by an ample supply of 
packing in an extra-deep stuffing box 
fitted with a removable bolted gland 
The cradle between the steam and fluid 
ends is long enough to permit acces 
to both stuffing boxes. No part of the 
piston rod enters both stuffing boxes, 

Bulletin 6185, available from Fair. 
banks, Morse and Company, 900 South 
Wabash Avenue, Chicago, Illinois, de. 
scribes fully the construction features 
of the new Fig. 6285 duplex steam 
pump. 

This same type of eight-cover side. 
pot fluid end is available also in the 
F-M Fig. 6185 duplex power pumps 
for motor, belt, or engine drive. These 
have enclosed self-oling power ends 
with herringbone gears and large roll- 
er bearings. 


it Is 


Worthington Rotary Pumps 
Designed for Viscous 
Chemicals 


A complete line of specially-de- 


signed rotary pumps is now built 
by the Worthington Pump and Ma- 
chinery Corporation of Harrison, New 
Jersey, for viscous chemicals. They are 
ruggedly constructed to transfer such 
substances as: sulphonated oils, fatty 


oe ——EE 





acids, tallows, tars, asphalts, glues, 
gelatins, glycerine, petrolatum, re- 
siduum, hot bottoms, mineral oils, 
greases, animal and vegetable oils, 
molasses, sugar syrups, glucose, cellu- 
lose acetates and nitrates, viscose, ray- 
ons, cellophane, and various film dopes. 

These pumps are available in iron, 
bronze, Monel, nickel, Everdur, stain- 
less steel, aluminum, etc., for capaci- 
ties up to 700 gal. per min., pressures 
up to 150 Ib. per sq. in., and viscosi- 
ties up to 500,000 SSU or 110,000 cen- 
tipoises. 
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F. J. McKee Passes Away 


E. J. McKee, general superintendent 
of drilling and production for the Bar- 
nett Petroleum Corporation, Dallas, 


Texas, died December 31 while under- 


going an operation. | 
; Born at Petrolia, Pennsylvania, 55 
years ag0, McKee joined the staff of 
the National Transit Company immed- 
iately upon graduating from Univers- 
‘ty of Pittsburgh. Later he came to the 





E. J. McKEE 


Mid-Continent as an engineer with The 
Texas Company, leaving that firm to 
join the staff of the Cosden Oil Cor- 
poration in the same capacity. 

From 1920 to 1922 McKee operated 
as an independent, at which time he 
accepted a professorship at the Mis- 
souri School of Mines, Rolla, Missouri, | 
and established a petroleum engineer- 
ing school at that institution. In 1925 
he resigned to become chief petroleum 
engineer of the Phillips Petroleum 
Company, making his headquarters at 
Bartlesville, Oklahoma. He remained 
there until 1930, and from that time 
until 1937 was first with the Wirt 
Franklin Petroleum Corporation, then 
the Anderson-Prichard Oil Corpora- 
tion, being stationed at Oklahoma 
City. He joined the staff of the Bar- 
nett Petroleum Corporation in Febru- 
ary, 1937. 


N. G. A. A. Convention, 
May 11-13 


The 1938 convention of the Nat- 
ural Gasoline Association of America 
will be held at the Hotel Tulsa, Tulsa, 
Oklahoma, May 11-13, according to a 
recent announcement by William F. 
Lowe, secretary of the association. 

Plans for an unusually interesting | 
meeting are already being formed | 
under the direction of a convention 
committee recently appointed by J. | 


January, 1938 


A. LaFortune, Warren Petroleum Cor- 
poration, president of the N.G.A.A. 
Chairman of this important committee 
is J. W. Vaiden, Skelly Oil Company, 
Tulsa. Other members are: R. C. 
Alden, Phillips Petroleum Company, 
Bartlesville, Oklahoma; W. A. Baden, 
Warren Petroleum Corporation, Tulsa; 
R. E. Beckley, Standard Oil Company 
of California, San Francisco, Cali- 
fornia; T. R. Goebel, Shell Petroleum 
Corporation, Tulsa; J. R. Jarvis, Lone 
Star Gasoline Company, Dallas, Texas; 
and P. M. Raigorodsky, Glen Rose 
Gasoline Company, Tulsa. 





R. L. Howes in Charge New 
A. O. Smith Office 


A. O. Smith Corporation, Milwau- 
kee, Wisconsin, announce the opening 
of a district office in Pittsburgh in the 
Gulf Building at 439 Seventh Avenue. 
This office is in charge of R. L. Howes. 

Howes has had broad experience as 
a mechanical engineer in petroleum 
and allied industries. During the last 
three years Howes has been eastern 
manager of Diesel engine sales for the 
Worthington Pump and Machinery 
Corporation. 





in Figwung Your 
1938 BUDGET 


A dime buys two pounds of common nails, enough 
repair parts for your SHEAR-RELIEF Valves for the com- 
ing year. And the nail is your only maintenance cost 
on SHEAR-RELIEF Valves, because the sheared nail is 
the only damaged part when the valve functions to 
relieve excess pump pressure. Any roughneck easily sets 
it, as full directions are carried on the valve nameplate. 
Users the world over will tell you the SHEAR-RELIEF 
Valve is slashing pump repair costs. 

Made in low and high pressure type for any pump 
pressures. High pressure type is shown at right. Full 
details in your Composite Catalog. 





















W. P. R. A. Annual Meeting 
at Hot Springs, April 25, 26, 27 


Mid-Continent refiners will meet in 
Hot Springs, Arkansas, April 25, 26, 
and 27 to discuss their technical and 
economic problems at the 26th annual 
meeting of the Western Petroleum Re- 
finers Association, A. V. Bourque, sec- 
retary-treasurer of the association has 
announced. 

The technical phase of the program, 
being arranged by Emby Kaye, chair- 
man of the manufacturing committee, 
will include several of the recently- 


GRIZZLY 
POWERFLEX 
10,000 Lb. Test 


« 
GRIZZLY 
RED LINE CUB 
7,500 Lb. Test 


s 
GRIZZLY CUB 
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Houston, Texas. 





developed refining and treating proc- 
esses and a discussion of the results 
of the vapor lock road tests conducted 
last summer by the refiners association 
and the Natural Gasoline Association. 

The road tests revealed inefficiencies 
in the fuel and carburetion systems of 
many American motor cars that caused 
wastage of gasoline, loss of power, and 
failure to utilize the full value of the 
refiners’ gasoline production. 

The technical sessions of the meet- 
ing will be held on Monday afternoon 
and Tuesday morning; the general ses- 


FLEXIBLE 






In order to save you time and money as well as to 
insure perfect installation, users now may order any type 
of Grizzly Rotary Hose COMPLETE WITH COUPLINGS. 
Under this plan Grizzly hose is delivered direct to your rig 
with factory installed couplings and nipples, ready for use. 
Used Grizzly couplings are cut from the discarded hose 
and returned for credit. This plan assures perfect installa- 
tion of genuine Grizzly hose, saves all the time and 
trouble of installing nipples and couplings at the well, and 
eliminates possibility of damaging hose. Ask your supply 
company or your nearest Grizzly branch for price list and 
detailed information. 


SMITH COMPANY 


600-650 South Clarence St., Los Angeles, Calif., U.S. A. 
Complete Stocks Maintained in Our Warehouses At: 2311 West St., 
1008 S. E. 29th St., Oklahoma City, Okla. 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New 
York City. Distributed by Leading Supply Companies. 
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sions, devoted to economic and legal 
problems will be held Tuesday Pr 
noon and Wednesday morning. A din. 
ner dance to celebrate the 26th anni. 
versary of the association will be held 
Tuesday night in the ball room of the 
Arlington hotel where all sessions are 


to be held. 


Martin-Decker Appoints 
Mid-Continent 
Representative 





JACK CLEMENS 


The Martin-Decker Corporation, 
Long Beach, California, has appointed 
Jack Clemens their new Mid-Contin- 
ent representative. Although new to 
the Mid-Continent area, Jack has been 
with the Martin-Decker organization 
for almost ten years, and is thoroughly 
familiar with the many scientific in- 
struments that comprise the Martin- 
Decker line. He will work in conjunc- 
tion with the Reed Roller Bit Com- 
pany, who handle the Martin-Decker 
line in the Mid-Continent, making his 
headquarters at Odessa, Texas. From 
there he will cover the West Texas, 
Southwest Texas, and New Mexico ter- 
ritories. 


Company Dissolved 
The Oklahoma Contracting Com- 
pany, Dallas, Texas, pipe line con- 
tractors, has been dissolved and T. R. 
Jones and W. G. Hanrahan are now 
operating separately. Jones is operating 
as T. R. Jones, Inc., having offices at 
1513 Magnolia Building, Dallas; and 
Hanrahan is operating as W. G. “Bill” 
Hanrahan, Pipe Line Contractor, and 
his offices are at 1511 Magnolia Build- 
ing, Dallas. 








THE PETROLEUM ENGINEER 





A din. 


| anni. 
€ held 
of the 


NS are 


its 


tion, 
nted 
itin- 
y to 
been 
tion 


ghly 


cker 
- his 
rom 
Xas, 


on- 


OW 
ing 
| at 
and 
ill” 
ind 
Id- 








C. L. Lockett. Jr., Export Man- 
ager Oil Well Supply 


On January 1, Charles L. Lockett, 
jr., became manager of the Export 
Division of Oil Well Supply Com- 
pany, succeed- 
ing George E. 
Niver, who 
joined Nation- 
al Tube Com- 
pany in Pitts- 
burgh, Penn- 
sylvania. Lock- 
ett will main- 
tain his office 
at ‘“Oilwell’s” 
export head- 
quarters, 30 
Rockefeller 
Plaza, NEW © L. LOCKETT, JR. 
York City. 

Lockett is a graduate engineer of 
Ohio State University. Following his 
graduation he was employed as an engi- 
neer by Ohio Fuel Supply Company 
and later as southwestern sales man- 
ager for International Derrick and 
Equipment Company. He joined “Oil- 
well” as sales engineer in 1934. 

In 1936, Lockett was appointed 
manager of export sales, in which ca- 
pacity he continued until his recent 
promotion to manager of the Export 
Division. He has traveled extensively 
and is well-known in many oil fields, 
both domestic and foreign. 








B. E. Sibley Elected Vice- 
President S.A.E. 


B. E. Sibley, 
chief technol- 
ogist for Con- 
tinental Oil 
Company, has 
been elected a 
vice - presi- 
dent of the So- 
ciety of Auto- 
motive Engi- 
neers. The 
election was 
announced af- 
ter tellers had canvassed more than 
7000 mail ballots from the society’s 
international membership. 

Sibley, who has been active in the 
affairs of the society for a number 
of years, has served on its techincal 
research committees dealing with air- 
craft, bearings, and interior engine de- 
sign and lubrication. He is also a 
member of the American Society of 
Mechanical Engineers, and for many 
years was chairman of its Rocky 
Mountain Section. 





B. E. SIBLEY 


JANUARY, 1938 


N. R. Birge Elected Vice- 
President General Electric 
Nathan R. 


Birge, assistant 
to the presi- 
dent of the 
General Elec- 
tric Company 
since 1927, has 
been elected a 
vice - president 
of the com- 
pany, it has 
been announc- 
ed by President NATHAN R. BIRGE 

Gerard Swope. Birge will be situated 





in Schenectady, where he has carried 
on his duties in the past. 

Mr. Birge entered the employ of 
General Electric on August 6, 1900, 
following his graduation from Wor- 
cester Polytechnic Institute with the 
degree of B.S. in electrical engineering. 
In 1902 he was transferred to the 
former supply department of the com- 
pany, later becoming manager of the 
street lighting section. He was named 
assistant manager of the supply depart- 
ment in 1923, and in November of 
that year was transferred to the exe- 
cutive department. He was made as- 
sistant to the president in July, 1927. 
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GOOD TOOLS 


“TOLEDO” No. 10-BR 1” TO 2” RATCHET THREADER 


THREADS I1TO2INCH 
PIPE WITH 1 SET OF DIES 


One set of high speed steel dies threads 
the range of 1- to 2-inch pipe. Quick, posi- 
tive adjustments. No cams or levers to 


A fully self-contained threader. No 
bushings. Three broad-faced jaws with 
size-marked guide bars and large wing- 
head set screws make this tool unusu- 
ally easy to center on the pipe. Long 


Specify a “TOLEDO” No. 10-BR. Sold 
by Oil Well Supply Dealers. 


PIPE HOLDER WILL PASS OVER A 2-INCH COUPLING, 
ALLOWING THE OPERATOR TO THREAD SHORT NIPPLES 


THE TOLEDO PIPE THREADING MACHINE CoO. 
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New York Office: 72 Lafayette Street 


ae? SEF Se 














GOOD WORK 














Record Number of Exhibitors Signed for Petroleum Show 


LL records for total number of 

exhibitors at former Interna- 
tional Petroleum Expositions will be 
surpassed by the 1938 oil show as 476 
applications for space already have 
been received, as compared to the total 
of 397 exhibitors at the 1936 show. 


The applicants for the 1938 Exposi- 
tion, to be held May 14 to 21 at Tulsa, 
Oklahoma, have reserved 60 percent 
more space than was sold for the en- 
tire 1936 show. To provide for this 
unprecedented demand for exhibit 














OIL COSTS LESS 


... when you lift it with a JEN- 
SEN Straight-Lift JACK. 


We have never yet charged 
anybody anything for the facts 
about what to expect from a 


JENSEN JACK on any given 


well. 


Some of our most enthusias- | 


tic customers were once very 
skeptical. But they took time to 
INVESTIGATE! 


Why don't you see your JEN- 
SEN Dealer now, or... 


Wire us at COFFEYVILLE! 
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MANUFACTURING CO. 
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space the exposition officials have 
started construction of three new 
buildings and have added five acres 
to the grounds. 


Wm. B. Way, general manager of 
the show, said that all firms making 
application for space will be taken care 
of regardless of how much space al- 


ready has been sold. 


Among the firms that already have 
been issued contracts for the 1938 Ex- 
position are: 

Aero Exploration Co., Tulsa; Ahlberg Bear- 
ing Co., Chicago; The Aire-Tool Manufacturing 
Co., Springfield, Ohio; Air-Maze Corp., Cleve- 
land; Air Reduction Sales Co., New York; 
Allis-Chalmers Manufacturing Co., Milwaukee ; 
Allsteel Products Manufacturing Co., Wichita ; 
American Automatic Electric Sales Co., Chi- 
cago; American Can Co., Chicago. 

American Chain and Cable Co., Bridgeport, 
Conn.; American Iron and Machine Works 
Co., Oklahoma City; American La-France and 
Foamite Industries, Elmira, N. Y.; American 
Optical Co., Kansas City; American Roller 
Bearing Co., Pittsburgh: American Rolling 
Mills Co., Middletown, Ohio; American Sand- 
Banum Co., Inc., New York; Ames Baldwin 
Wyoming Co., Parkersburg, W. Va.; Appleton 
Electric Co., Chicago; Armstrong Blum Manu- 
facturing Co., Chicago; Armstrong Machine 
Works, Three Rivers, Mich.; Asbestos Manu- 
facturing Co., Huntington, Ind.; Athey Truss 
Wheel Co., Chicago. 

Atlas Supply Co., Muskogee, Okla.; Baash- 
Ross Tool Co., Los Angeles; Bailey Meter Co., 
Cleveland; Baker Oil Tools, Inc., Huntington 
Park, Calif.; Baldwin-Duckworth Chain Corp., 
Springfield, Mass.; Baroid Sales Co., Los An- 
geles; Bastian Blessing Co., Chicago; Beaver 
Pipe Tools, Inc., Warren, Ohio; Beck Engi- 
neering Combustion Co., St. Louis; Benjamin 
Electric Co., Des Plaines, Ill.; Bethlehem Sup- 
ply Corp., Tulsa. 

Black, Sivalls and Bryson, Oklahoma City; 
Bovaird Supply Co., Tulsa; Bridgeport Brass 
Co., Bridgeport, Conn.; Bridgeport Machine 
Co., Wichita; The Bristol Co., Waterbury, 
Conn.; Ralph N. Brodie Co., Oakland; Brown 
Instrument Co., Philadelphia; Buckeye Trac- 
tion Ditcher Co., Findlay, Ohio; Bucyrus-Erie 
Co., S. Milwaukee; Buda Co., Harvey, IIl.; 
Byron Jackson Co., Los Angeles; Caterpillar 
Tractor Co., Peoria. 

Central Forging Co., Catawissa, Pa.; Chain 
Belt Co., Milwaukee; Chaplin-Fulton Manufac- 
turing Co., Pittsburgh; Chase Brass and Cop- 
per Co., St. Louis; General Motors Sales Corp., 
Detroit; Coffing Hoist Co., Danville, Ill.; C. 
Lee Cook Manufacturing Co., New York; Chi- 
eago Bridge and Iron Works, Chicago; Chik- 
san Oil Tools Co., Fullerton, Calif.; Clark 
Brothers Co., Olean, N. Y.; Clark Elec. Supply 
Co., Tulsa; Cleveland Trencher Co., Cleveland. 

Compressed Industrial Gases, Inc., Tulsa; 
Continental Supply Co., Dallas; Cooper-Besse- 
mer Corp., Mt. Vernon, Ohio; Crane Co., Chi- 
eago; Crane Packing Co., Chicago; Crouse- 
Hinds Co., Syracuse; Darling Valve and Manu- 
facturing Co., Williamsport, Pa.; The Dayton 
Rubber Manufacturing Co., Dayton; Dearborn 
Chemical Co., Chicago; Deep Rock Oil Corp., 
Tulsa ; The Dehydro Co., Tulsa; Diamond Chain 
and Manufacturing Co., Indianapolis. 

Dodge Manufacturing Co., Mishawaka, Ind. ; 
Dowell, Inc., Midland, Mich.; E. I. Dupont de 
Nemours and Co., Wilmington, Del. ; Durame- 
tallic Corp.. Kalamazoo, Mich.; Eagle-Picher 
Sales Co., Cincinnati; Eastman Oil Well Sur- 
vey Co., Dallas; Elliott Co., Jeanette, Pa. ; Em- 
erol Manufacturing Co., New York; The Engi- 
neering Co., Tulsa; Ensign Carburetor Co., 
Ltd., Huntington Park; George E. Failing 
Supply Co., Enid, Okla. 

Fisher Governor Co., Marshalltown, Iowa; 
Four Wheel Drive Auto Co., Clintonville, 
Wis.; Foxboro Co., Foxboro, Mass.; The 
France Packing Co., Philadelphia; Franks 
Manufacturing Co., Tulsa; Frick Co., Waynes- 

ro, Pa.; Frick-Reid Supply Co., Tulsa; 
Green Head Bit and Supply Co., Oklahoma 
City; Garlock Packing Co., Palmyra, N. Y.; 
Gaso Pump and Burner Manufacturing Co., 
Tulsa; Gates Hardware Co., Tulsa; Gatke 
Corp., Chicago; Gearench Manufacturing Co., 
Houston. 

General Paint Corp., Tulsa; Geuder, Pae- 
schke and Frey Co., Milwaukee; Grant Oil Tool 
Co., Los Angeles; The Guiberson Corp., Dal- 
las; Gustin-Bacon Manufacturing Co., Kansas 
City. 

Halliburton Oil Well Cementing Co., Duncan, 
Okla.; Hanlon-Waters, Inc., Tulsa; Happy 
Belting Co., Tulsa; Harnischfeger Corp., Mil- 
waukee; Hercules Teol Co., Tulsa; Hills-Mc- 


Canna Co., Chicago; Hinderliter 

Tulsa; The C. N. Hough Manufacturie: sg 
Franklin, Pa.; Hughes Tool +» Houston’ 
Hyatt Bearings Division, General Motors Co % 
Harrison, N. J.; Ingersoll-Rand Co., Philling 
burg, N. J.; International Derrick ang Eque 
ment Co., Columbus; International Harvest 
Co., nes: Sean Nickel Co., N. y.. 
Iverson Too ., Tulsa; Jarecki Manufact,,.’ 
ing Co., Tulsa. anufactur. 

Johns-Manville Co., New York; The John 
ton-Jennings Co., Cleveland; The S. mM. Jean 
Co., Toledo; Jones and Laughlin Steel Gon” 
Pittsburgh ; Joyce-Cridland Co., Dayton, ohn’ 
Keasby and Mattison Co., Ambler, Pa,; Kero. 
test Manufacturing Co., Pittsburgh; Keuffel 
and Esser Co., St. Louis; Walter Kiddie and 
Co., New York; M. M. Kinley Co., Houston : 
Koppers Co., Baltimore; Landis Machine Co, 
Waynesboro, Pa.; The Lane-Wells Co., Lo; 
Angeles ; Larkin Packer Co., St. Louis; Leeds 
and Northrup Co., Philadelphia. 

Leland Equipment Co., Tulsa; A. Leschen 
and Sons Rope Co., St. Louis; Lincoln Blec. 
tric Co., Cleveland ; Line Scale Co., Inc., Okla. 
homa City; Link-Belt Co., Chicago; The Louis 
Allis Co., Milwaukee; Lucey Products Corp 
Tulsa; Lufkin Foundry and Machine Co., Lut. 
kin, Tex.; The Lunkenheimer Co., Cincinnati: 
Lycoming Manufacturing Co., Williamsport’ 
Pa.; MacClatchie Manufacturing Co., Comp. 
ton, Calif.; McCord Radiator and Manufactyr. 
ing Co., Detroit. 

Macwhyte Co., Kenosha, Wis. ; Maloney Tank 
Co., Tulsa; Manzel Bros. Co., Buffalo; Mar. 
mon-Herrington Co., Inc., Indianapolis ; Jas. P, 
Marsh Corp., Chicago; Martin-Decker Corp,, 
Long Beach, Calif.; Mason-Neilan Regulator 
Co., Boston; C. A. Mathey Machine Co., Tulsa: 
Mid-Continent Petroleum Corp., Tulsa; Mid 
Continent Supply Co., Ft. Worth. 

Mine Safety Appliances Co., Pittsburgh; Mis. 
sion Manufacturing Co., Houston; Lee (¢, 
Mcore and Co., Ine., Pittsburgh; Moorlane 
Co., Tulsa; Morrison Brothers, Dubuque, Iowa; 
Motor Improvements, Inc., Newark; Murray 
Tool and Supply Co., Tulsa; Muskogee Iron 
Works. Muskogee, Okla.; National Carbide 
Sales Corp., New York; National Lead Co., St, 
Louis; National Radiator Co., Johnstown, Pa.; 
National Supply Co. of Delaware, Toledo; Na- 
tional Tank Co., Tulsa. 

National Tube Co., Pittsburgh; New Deal 








The Oxford University 
Press announces for early publi- 
cation a work of immeasurable 
importance to the petroleum chem- 
ist, geologist, and engineer: 


The Seienee of 
PETROLEUM 


A Comprehensive Treatise 





of the Principles and Prac- | 
tice of the Production and | 


Refining of Mineral Oil. 


EDITORS 
B. T. Brooks (New York), A. E. 
Dunstan and Sir H. T. Tizard (Lon- 
don), and A. W. Nash (Birmingham) 
Preface by 


WALTER C. TEAGLE 


e 
4 vols. Quarto. About 800 pp. each 
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Ready Shortly 
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his o., Okmulgee ; Norma-Hoffmann 
erm } ll Stamford, Conn.; W. C. Nor- 
Bear fanufacturer, Inc., Tulsa; Norton Co., 
ris, cester, Mass. ; Wm. W. Nugent and Co., 
Worago; O- K. Machine Co., Tulsa; Oakite 
oe ner Inc., New York; Walter O’Bannon 
Prodirjisa; The Ohio Oil Co., Findlay, Ohio ; 
The Ohio Steel Foundry Co., Springfield; The 
Oil Country Specialties Manufacturing Co., 
Coffeyville, Kan.; Oil Well Improvements Co., 


Tulsa. . . . 

: Supply Co., Dallas; Oklahoma Steel 
ties ton "Tulsa; Oliver United Filters, 
Inc., Tulsa; Oster Manufacturing Co., Cleve- 
land; Otis Pressure Control, Inc., Dallas ; 
Palmer Co., Cincinnati ; Parkersburg Rig and 
Reel Co., Parkersburg, W. Va.; Petroleum 
Electric Power Club, Oklahoma City ; The Pe- 
troleum Engineer, Dallas; Phillips Petroleum 
Co. Bartlesville; Phister Manufacturing Co., 
Cincinnati; Pittsburgh Steel Co., Pittsburgh. 

Plibrico Jointless Firebrick Co., Chicago ; 
Podbielniak Laboratories, Chicago; Portable 
Rig Co., Houston ; Wm. Powell Co., Cincin- 
nati; Progressive Brass Co., Tulsa; Propor- 
tioneers, Inc., Providence ; Pyrene Manufactur- 
ing Co., Newark; Quigley Co., New York; 
Rector Well Equipment Co., Ft. Worth; Reda 
Pump Co., Bartlesville; Reed Roller Bit Co., 
Houston; Refinery Supply Co., Tulsa; Regan 
Forge and Engineering Co., Houston ; Republic 
Steel Corp., Cleveland; Ridge Tool Co., Elyria, 
Ohio; Robinson Packer Co., Tulsa. 

Rollway Bearing Co., Inc., Syracuse; Royal 
Manufacturing Co., Tulsa; S. K. F, Industries, 
Inc., Philadelphia; Safety Equipment Service 
Co., Cleveland; Scintilla Magneto Co., Sidney, 
N. ¥.; Sealed Power Corp., Muskegon; Seis- 
mograph Service Corp., Tulsa; Shaffer Speci- 
alty Co., Tulsa; Shaffer Tool Works, Brea, 
Calif.; Sherwin-Williams Co., Tulsa; Sinclair 
Prairie Oil Co., Tulsa; Skelly Oil Co., Tulsa; 
A. 0. Smith Corp., Milwaukee; Smith Sepa- 
rator Corp., Tulsa; South Bend Lathe Works, 
South Bend, Ind.; Southwest Box Co., Sand 
Springs ; Spang and Co., Butler, Pa. 

Spang, Chalfant and Co., Inc., Pittsburgh ; 
Sperry Sun Well Surveying Co., Philadelphia ; 
Spicer Manufacturing Co., Toledo; Square D 
Co., Milwaukee; Standard Pressed Steel Co., 
Jenkintown, Pa.; Star Drilling Machine Co., 
Akron, Ohio; St. Louis Steel Casting Co., St. 
Louis; Sullivan Machinery Co., Michigan City, 
Ind. ; Sun Oil Co., Philadelphia; Surface Equip- 
ment Co., Tulsa; C. J. Tagliabue Manufactur- 
ing Co., Brooklyn. 

Templeton, Kenly & Co., Ltd., Chicago; 
The Texas Co., Houston; Texas Steel Co., Ft. 
Worth; Thompson Pump Co., Okmulgee; The 
Timken Roller Bearing Co., Canton, Ohio; The 
Timken Roller Bearing Co., Steel and Tube Di- 
vision, Canton; The Tokheim Co., Tulsa; 
Trackson Co., Milwaukee; Triangle Blue Print 
Co., Tulsa; Trimont Manufacturing Co., Rox- 
bury, Mass.; Tulsa Rig and Reel Co., Tulsa; 
Twin Disc Clutch Co., Racine, Wis.; Tyson 
Roller Bearing Corp., Massillon, Ohio; Una- 
Weld Manufacturing Co. of Texas, Houston; 
Union Carbide and Carbon Corp., New York; 
Union Wire Rope Corp., Kansas City. 

United American Bosch Corp., Springfield, 
Mass ; Universal Engineering Co., Los Angeles ; 
U. S. Electric Tool Co., Cincinnati; United 
States Steel Corp., Pittsburgh; Vapor Recov- 
ery Systems Co., Compton, Calif.; Viking 
Pump Co., Cedar Falls, Iowa; Vinson Supply 
Co., Tulsa; Vortex Manufacturing Co., Clare- 
mont, Calif; W-K-M Co., Houston; Wackman 
Welded Ware Co., Tulsa. 

Wall Rope Works, Inc., Tulsa; Walworth 
Co., Inc., New York; Waukesha Motor Co., 
Waukesha, Wis.; Webster Engineering Co., 
Tulsa ; Well Machinery and Co., Ft. Worth; 
Westinghouse Electric Manufacturing Co., East 
Pittsburgh; Western Iron and Foundry Co., 
Wichita; The White Motor Co., Kansas City ; 
Wico Electric Co., Springfield, Mass.; Wick- 
wire Spencer Steel Co., New York; Willard 
Storage Battery Co., Cleveland; J. H. Wil- 
liams and Co., New York; Wilson Welder and 
Metals Co., New York. 

Wilson and Bennett Manufacturing Co., Chi- 
cago; Wilson Manufacturing Co., Wichita 
Falls; Worthington Pump and Machinery 
Corp., Harrison, N. J.; Yale and Towne Man- 
ufacturing Co., Philadelphia; Young Engine 
Corp., Canton, Ohio; John Zink Co., Tulsa. 


Firms that have requested space but 
have not yet had it assigned to them 
pending completion of new building 
plans, are: 


Acheson Colloids Corp., Port Huron, Mich. ; 
Acme Foundry and Machine Co., Coffeyville, 
Kans.; Aeco Packing Products Co., Chicago: 
Aganox Co., New Orleans; Air Cooled Motor 
Corp., New York; Alten’s Foundry and Ma- 
chine Works, Lancaster, Ohio; American Ask- 
ania Corp., Houston; Ampco Metal, Inc., Mil- 
waukee; Anchor Burner Co., Oklahoma City; 
Anchor Packing Co., Tulsa; Axelson Manu- 
facturing Co., Los Angeles. 
mg Greene Co., Aurora, Ill.; Dan M. 

ll, Dallas; Black and Decker Manufacturing 
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Co., Townson, Md. ; Braden Winch Co., Tulsa; 
Buffalo Gasoline Motor Co., Tulsa; Bunting 
Brass and Bronze Co., Toledo; Burke-Greis Oil 
Corp., Tulsa; Butler Manufacturing Co., Kan- 
sas City; Buyers Machine Co., Ravenna, Ohio. 

Cameron Iron Works, Inc., Houston; Carson 
Machine and Supply Co., Oklahoma City ; Cav- 
ins Co., Long Beach; Chisholm-Moore Hoist 
Corp., Tonawanda, N. Y.; Columbian Steel 
Tank Co., Kansas City; Concrete Surfacing 
Co., Cincinnati; Consolidated Ashcroft Han- 
cock Co., Inc., Bridgeport, Conn.; Continen- 
tal Chemical Co., Sand Springs, Okla.; Conti- 
nental Supply Co., Dallas ; Crutcher-Rolfs-Cum- 
mings, Houston. 

Wallace Davis, Houston; De Laval Separator 
Co., Chicago; De Walt Products Corp., Lan- 
caster, Pa.; Diamond T Motor Car Corp., Chi- 
eago; Dickey Clay Manufacturing Co., Kansas 
City; Dillon Co., Tulsa; Dow Chemical Co., 
Midland, Mich.; S. R. Dresser Manufacturing 
Co., Bradford, Pa.; Duff-Norton Manufactur- 
ing Co., Pittsburgh. 

Edward Valve and Manufacturing Co., Inc., 
East Chicago, Ind.; Electric Hose and Rubber 
Co., Chicago; Elliott Manufacturing Co., Los 
Angeles; Emmons Supply Co., Taft, Calif. ; 
Emsco Derrick and Equipment Co., Los An- 
geles; Encyclopaedia Britannica, Kansas City ; 
Ericson Manufacturing Co., Cleveland, Ohio; 
Exner-Dodge Packer Co., Coffeyville, Kan. 

Fafnir Bearings, Inc., New Britain, Conn. ; 
Fairbanks, Morse and Co., Chicago; Farrel- 
Birmingham Co., Buffalo; Fish-Schurman 
Corp., New York; Fluid Packed Pump Co., 
Oklahoma City ; Foote Bros. Gear and Machine 
we Chicago; Franks Radiator Service Co., 

ulsa. 


Gas Lift Corp., Dallas; Gates Rubber Co., 
Denver; General Electric Co., Schenectady, N. 
Y.; General Motors Corp., Detroit; George 
Valve Co., Saegertown, Pa.; Gilmer Co., Ta- 
cony, Pa.; Gray Tool Co., Houston. 


Haveg Corp., Chicago; Hercules Powder Co., 
Wilmington, Del.; Holder-Jewell, Duncan, 
Okla.; Horn Co. of Texas, Houston; Hutchi- 
son Engineering Works, Chicago; Hydril Co. 
of Texas, Houston. 


Ilg Electric Ventilating Co., Chicago; Inter- 
national Supply Co., Tulsa; Jackson, W. V. C., 
Tulsa; Jacobs Wind Electric Co., Minneapolis ; 
Jeffrey Manufacturing Co., Columbus, Ohio; 
Johnson Bronze Co., New Castle, Pa. 


Keystone Driller Co., Beaver Falls, Pa. ; 
Klein Iron and Foundry Co., Oklahoma City; 
Kobe, Inc., Huntington Park; Kron Co., 
Bridgeport. 

Lebanon Steel Foundry, Lebanon, Pa.; Le 
Roi Co., Milwaukee ; Linendoll Corp., Chicago ; 
Lufkin Rule Co., Saginaw, Mich. 


Macnick Co., Tulsa; Magneto Ignition Co., 
Tulsa; Manning, Maxwell and Moore, Inc., 
Tulsa; Martin, Chas., Chicago; McAleer Manu- 
facturing Co., Chicago; J. H. McEvoy and 
Co., Houston; McKissick Products Corp., 
Tulsa } McNoel Tool Co., Tulsa ; Mid-Continent 
Pump and Supply Co., Tulsa; Morse Chain Co., 
Ithaca, N. Y.; Murcell, Inc., Los Angeles; 
Murphy Diesel Co., Milwaukee. 

Nash Engineering Co., South Norwalk, 
Conn. 


Oil Center Tool Co., Houston; Oklahoma Rig 
and Supply Co., Muskogee; Patterson-Ballagh 
Corp., Ltd., Los Angeles; Pease Co., Chicago ; 
Pittsburgh Equitable Meter Co., Pittsburgh ; 
Productive Equipment Co., Chicago; Pyle Na- 
tional Co., Chicago. 

Republic Supply Co., Tulsa; Rockford Drill- 
ing Machine Division of Borg-Warner Corp., 
Rockford, Ill.; Rockwood Manufacturing Co., 
Indianapolis ; Ruberoid Co., Chicago; San An- 
tonio Machine and Supply Co., San Antonio; 
Sanderson and Manpin, Dallas; Sanipak Wiper 
Co., Little Rock; Service Station Equipment 
Co., St. Louis; Solvay Sales Corp., St. Louis; 
Sonner Burner Co., Winfield, Kans. ; Southern 
Malleable Iron Co., East St. Louis, IIl.; 
Speeder Machinery Corp., Cedar Rapids, Iowa; 
Sterling Engine Co., Buffalo; St. Louis Cord- 
age Mills, St. Louis; Synthane Corp., Oaks, Pa. 


Taylor Instrument Co., Rochester, N. Y.; 
Texacone Co., Dallas; Thornhill Craver Co., 
Houston ; Tnemec Co., Inc.,°- Kansas City ; Tre- 
tolite Co., Webster Groves, Mo.; Trinity Port- 
land Cement Co., Dallas; Tulsa Rubber Prod- 
ucts, Tulsa; Turney Co., Houston. 


Union Chain and Manufacturing Co., San- 
dusky, Ohio; Union Gas System, Inc., Inde- 
pendence, Kan.; Union Metal Manufacturing 
Co., Canton, Ohio; Unit Rig and Equipment 
Co., Tulsa; United Air Cleaner Co., Chicago; 
United Supply and Manufacturing Co., Tulsa; 
Viele Valve Corp., Elmira, N. Y¥.; Visco Prod- 
ucts Co., Houston; Vulcan Machine and Manu- 
facturing Co., Ltd., Oakland; Walker-Turner 
Co., Plainfield, N. J.; Wallace Co., George 
N., New York; Welding Engineer, Chicago; 
Westcott and Greis, Inc., Tulsa; Western En- 
gine Corp., Wheatley Bros., Pump and Valve 
Manufacturers, Tulsa; Wheeling Corrugating 
Co., Wheeling; Whitney Chain and Manufac- 
turing Co., Hartford; Williamsport Wire Rope 
Co., Chicago; Wolverine Tube Co., Detroit; 
Wood Shovel and Tool Co., Piqua, Ohio. 


TMi LLER 














Sand and sediment is holding 
back your oil. Clean it out quickly 
at small expense with the MILLER 
Sand Pump — and get maximum 
production from your wells. 


The MILLER is made in diameters of 
242, 3, 3Y2, 4, 4%, 5, 52, 7 and 9 
inches and lengths of 20, 25 and 30 
feet. 5/32-inch wall thickness in 
REGULAR Type, 44-inch wall tubes 
HEAVY Type Sand Pumps. 


INTERCHANGEABLE BOTTOMS 


To Meet Every Condition 


@ BAILER BOTTOM 


With the Bailer Bottom 
installed the MILLER is 
quickly changed to a Bailer 
giving you a combination 
of either Bailer or a Sand 
Pump in one tool. 


@ SAND BOTTOM 
Used when tools are run 

and when well is shot to 
quickly remove loose ma- 
terial. 


@STAR BOTTOM 


Used for cutting the sand 
loose. 


@ CHISEL BOTTOM 


(In Pump) 


With this bottom tightly 
packed sand can be easily 
broken in small pieces so 
it can be picked up in the 
pump. 





Write for Descriptive Folder 
and Price List 


See Page 1186 COMPOSITE CATALOG 


PATENTED 
NO. 1370340 
WO. 1523608 
NO. 1767390 
NO. 1662628 
NO, 1866626 
NO. 2055667 


General Offices and Shop, Box 4516 
OKLAHOMA CITY, OKLA., U.S. A. 


Branch Shops and Offices: 
SAPULPA, OKLA. and KILGORE, TEX. 


FOR SALE BY SUPPLY 
STORES EVERYWHERE 
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Rocky Mountain Crude Oils Analyzed by the Bureau of Mines 


WELVE crude oils from ten new 
fields and new producing horizons 
in oil fields in the Rocky Mountain 
region have been analyzed by the Bu- 
reau of Mines, United States Depart- 
ment of the Interior. The discovery of 
these fields is the result of intensive 
search during the last few years to 
augment present supplies of light oil. 
The analyses were made by the Bureau 
of Mines Hempel method, and produc- 
tion data and a brief history of each 
field are given in a report just pub- 
lished. Analyses of samples from Cut 
Bank and Pondera fields in Montana, 
Hiawatha and Powder Wash fields 
in Colorado, and Lance Creek (Dakota, 
Upper Sundance, and basal Sundance 
crudes), Medicine Bow, Quealy, Rock 
Creek (Sundance crude), Waugh 
Dome, and Wertz Dome fields, all in 
Wyoming, are included. 
The Cut Bank field in Glacier 
County and the Pondera field in Pon- 
dera County, northwestern Montana, 


DEEP CORING 


with Quick 
Accurate Results 
is assured with the 


HUNT 


Retractable Barrel 


Nobody knows, better 
than the Contractor, 
how coring failures 
take the profit out 
of a deep hole... 
and nobody knows, 
better than the Con- 
tractor, the many ad- 
vantages of the HUNT 
WIRE LINE BAR- 
REL, especially where 
great depths are 
drilled. Hard and Soft 
formation heads inter- 
changeable. 


Ask for Descriptive 
Literature. 


Rental Service in 
U.S. For Sale 
Foreign. 


Ay ory. 
V S14 


BIT SERVICE SHOPS: 
Houston, Joinerville, Talco, Corpus Christi, 


Bay City, Alvin, Texas .... . Rodessa, 
Jennings. Houma, Louisiana 
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both produce intermediate base, wax- 
bearing crude oils of 37.0-deg. and 
31.9-deg. A.P.I. gravity, respectively. 
The Pondera oil is similar to that of 
Cut Bank in basic characteristics; how- 
ever, it ccntains less gasoline and naph- 
tha and more sulphur and asphalt than 
the Cut Bank crude oil. 


The Hiawatha and Powder Wash 
fields are in the same general area in 
Moffat County, northwestern Colo- 
rado. The Hiawatha field extends north 
into Sweetwater County, Wyoming. 
Although both fields are principally 
producers of gas, a few of the wells 
produce a small amount of crude oil 
with the gas. Both fields produce oil 
from the Wasatch fermation of the 
Tertiary; both crudes are of 35.0-d2g. 
A.P.I. gravity, intermediate-parafhin 
base and wax bearing, and are similar 
in other characteristics. Although 
these two oils are classified as inter- 
mediate-parraffin base by the Bureau 
of Mines method of interpretation, 
their light fractions are naphthenic in 
character. The distillates boiling below 
200 deg. cent. from the Powder Wash 
crude and that boiling below 250 deg. 
cent. from the Hiawatha crude are 
considerably heavier (lower A.P.I. 
gravity) than the corresponding dis- 
tillates from the average intermedi- 
ate base crude oil. 

The crude oils produced from the 
Sundance sands in the Medicine Bow 
and Rock Creek fields, Carbon County, 
and the Lance Creek field, Niobrara 
County, Wyoming, are similar in basic 
characteristics although they differ 
considerably in gravity and gasoline 
and naphtha content. Their A.P.I. 
gravities are: Medicine Bow, 63.4 deg.. 
Rock Creek, 36.0 deg., Lance Creek, 
upper Sundance, 42.8 deg., and Lance 
Creek, basal Sundance, 49.4 degrees. 
The bases of these crudes are paraffin, 
parafhin-intermediate, or intermediate 
with properties falling near the divid- 
ing line between the classes. 

The crude oil produced from the 
Dakota sand in the Lance Creek field, 
which is representative of the produc- 
tion of the field prior to the discovery 
of oil in the Sundance sands, is of in- 
termediate-paraffin base, wax bearing, 
and has an A.P.I. gravity of 37.8 de- 
grees. Another Dakota sand field, the 
Quealy Dome, Albany County, Wy- 
oming, produces an intermediate base, 
wax-bearing oil of 33.2-deg. A.P.I. 
gravity. 

The crude oils produced from the 
Waugh Dome field, Hot Springs 
County, and the Wertz Dome field, 
Sweetwater County, Wyoming, are in- 
termediate base and wax bearing and 
because of their, high sulphur and 





asphalt contents are termed “black 
oils.” The Waugh Dome oil has an 
A.P.I. gravity of 27.8 deg. and , 
sulphur content of 1.77 percent, The 
Wertz Dome crude oil has a gravity of 
35.2 deg. A.P.I. and a sulphur con. 
tent of 1.3 percent. 

Copies of Bureau of Mines Report 
of Investigations 3358, Analyses of 
Crude Oils from Some of the More Re. 
cently Discovered Rocky Mountain 
Fields, by Walter Murphy and H. My, 
Thorne, may be obtained upon request 
without charge, from the Information 
Division, Bureau of Mines, Washing. 
ton, D. C. 
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The Texas State oifers the 
utmost in comfort and modern 
luxury. Yet rates are well with- 
in modest budgets. For instance, 
} complete luncheon is served in 
e our attractive Mezzanine Dining 
' Room for as little : 65¢. 


HOUSTON’S NEWEST 
HOTEL 


Tub and Shower 
in all rooms 


LOW 50 A 
AS DAY 


B. F. ORR, General Manager 
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Made Rocky Mountain Rep- signed primarily and specifically for 
resentative for American the petroleum industry, and to give 


Sand-Banum the speed and accuracy required un- 
an der present-day circumstances. One 
The Ameri- of its features is its low resistance to 


can S an d- 
Banum Com- 
pany, Inc., 9 
Rockefel- 
ler Plaza, New 
York City, an- 
nounces that 
c. W. Davis 
has been se- 
lected as its 
representative 
in the Rocky Cc. W. DAVIS 

Mountain states. A stock of Sand-| 
Banum, for boiler and engine treat- 
ment, will be carried in Casper, Wy- 


the flow of the liquid being measured. 
Also, it is practically impossible for 
either the meter or its indicating de- 
vice to be tampered with.” 





Bridgeport Opens New Store 


at Wichita Falls, Texas 


The Bridgeport Machine Company 
announces the opening of a new 





branch store at Sixth and Ohio Streets 
in Wichita Falls, Texas. The new store 
will operate as a complete distributing 
branch carrying the full line of Bridge- 
port rotary and cable tools, rental 
tools, gumbo buster rotary machinery, 
drilling muds, pipe and tubular prod- 
ucts, used and rebuilt equipment, sup- 
plies, and all equipment used in the 
Wichita Falls area. 

W. M. McClure, who has been with 
the company many years, was trans- 


ferred from Ft. Worth to take charge 
of the Wichita Falls branch. 


oming, where Davis will make his FOR (LO) a yy 
headquarters. 


Executives Completing 
Plans for New Smith 
Subsidiary 

Produc- 
tion and sales 
plans for the 
Smith Meter 
Company, 533 
Roosevelt 
Building, Los 
Angeles, Cali- 
fornia, newly- 
acquired sub- 
sidiary of the 
A. O. Smith 
Corporation, | 
Mil wa u- 
kee, Wisconsin, CARL JOYS 
are rapidly nearing completion, ac- | 
cording to Carl Joys, vice-president of | 
the parent organization, and Allan | 
Floyd, general manager of the —" 
iary. at 

“The Smith ‘Kye \ 
Meter,” said eee 
Floyd, is a 
highly engi- 
neered mech- 
anism for 
measuring the 
flow of liquids. 
As the use of 
gasoline and 
other liquid pe- 
troleum prod- 
ucts has in- 
creased tre- 
mendously, so ALLAN A. FLOYD easily removed. 
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pounds complete! 








Here’s a combination that’s ready to move anywhere on a moment’s notice. Shallow 
drilling, fishing jobs, redrill work, pulling tubing, setting casing—it makes no dif- 
ference. This pair is instantly at home on any rig. 

The CLIPPER handles the weight indicating work, and does a good job of it, too. 
Ten interchangeable dials nested in the waterproof case give direct readings in pounds, 
accurately, for any standard stringup with all conventional sized lines. If you prefer 
readings in points there’s an eleventh dial on the rim to give you that, too. Super- 
sensitive and regular gauge hands cover all types of work. And the weight—only 47 


The UNITIZED MUD PUMP GAUGE handles the pressure indications with double 
efficiency. It gives extreme sensitivity over the low pressure range of ordinary opera- 
tions, yet has ample capacity to handle the high pressures of cementing, breaking 
circulation, etc. Containing Pulsation Damper, Diaphragm Unit and Indicating Gauge 
in one compact unit, this instrument is as quick to install as a bull plug, and just as 


has the problem of quick, accurate Where a chart record is not required, and where installation time is a factor you 
measurement become more and more can’t go wrong on this efficient pair. Write today for complete information! 


acute. In the old days of the petro- 
leum industry the number of gal- 
lons was actually measured by hand, 
but as the industry speeded up, meters 
began to be employed. These were 
largely adaptations of equipment used 


BEACH t 
° a : i San Joaquin Valley A Er: McQUISTON, Bakersfield, California 
in other industries and served their Mid-Continent Distributor: REED ROLLER BIT COMPANY, Houston, Texas 


purpose well. Our new meter is de- 
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CALIFORNIA 
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You see at once better cutting and wear because 
the wheel in a RIT0D is a thin blade, 
coined out of alloy tool steel, hammered, heat- 
treated, assembled in a solid hub. Gives you 
far more cuts per wheel. Assures quicker 
easier cleaner cuts, practically no burr. Re- 
inforced cutter housing guaranteed not to 
break or warp, always cuts true. Try one at 
your Jobber’s. Find out why hundreds of 
thousands of users take pride in owning the 
RIF&Ib. For economy and better cutting, 
buy the better looking RIFEID. 





Sa Sac 
The Ridge Tool Co., Elyria, Ohio 








Stop 75°/, of Your Pipe 
Wrench Repairs 








Rifeaib housings 
guaranteed against break 
or warp — or we replace 
free. Entire tool of alloy 
metals guaranteed. Practically 
ends repair expense and nuisance 
of wrenches out of service. 


Fe( Ces (Lb PIPE TOOLS 
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Presents Model Cooling Towers to 
Engineering Schools 


Stimulated by intense interest shown by engineerin 
school faculties and students in modern industrial oma 
cooling methods, The Fluor Corporation, Ltd., Los Angeles 
California, recently built and presented eight nationally. 
known and universally-recognized engineering schools with 
'/,-scale working models of The Fluor Standard 4A12 Agr. 
ator Type atmospheric cooling towers. 

Accurate in every detail, the working models simulate 
actual Fluor cooling towers in every respect. The premise 
upon which Fluor engineers worked was as follows: models 
of cooling towers that would react in the laboratory just 
as they would in the field would be of great factual inter. 
est not only from the standpoint of actual use for cooling 


| purposes in the laboratory, but also in permitting students 


to avail themselves of first-hand knowledge of cooling meth- 


| ods practiced by industry in the field. 








In codperation with the Pacific Lumber Company, who 
donated all the redwood, and Crane Company and Chase 
Brass and Copper Company, who donated pipe and fittings 
and copper and brass, respectively, used in the models, Fluor 
engineers developed the models to quarter scale of their 
standard tower. Dimensions of the model are 4 ft. 614 in, 
by 7 ft. 6% in. by 10 ft., and each weighs 1200 pounds, 
Identical in every respect to the Fluor tower, except in size, 
tests proved to the satisfaction of company engineers that 
the model tower would perform just as standard towers in the 
field. 

In all branches of university engineering and chemistry, 
the laboratory models will be used by faculty professors, 
undergraduate students, and graduates engaged in research 
work. 

Recipients of Fluor model towers, according to a list 
made available by Flour Corporation officials are: California 
Institute of Technology at Pasadena, Stanford University 





at Palo Alto, University of California at Berkeley, all in 
California; Colorado School of Mines at Golden, Colorado; 
University of Michigan at Ann Arbor, Michigan; Cornell 
University at Ithaca, New York; Stevens Institute of Tech- 
nology at Hoboken, New Jersey; and Georgia School of 
Technology at Atlanta, Georgia. 
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California Oil and Gas Asso- 
ciation Elects Officers 
for 1938 





F. E. FOSTER 


W. H. Geis, president of the Super 
Asphalt Products Company, was 
elected president of the California Oil 
and Gas Association at the December 
meeting of the association’s board of 
directors. L. P. St. Clair, president of 
the Union Oil Company of California, 
and R. E. Collom, vice-president of 
the Continental Oil Company, were 
re-elected vice- 
presidents. H. 
L. Westbrook, 
vice-president 
of the Belridge 
Oil Company, 
was re-elected 
| treasurer for 
S his 13th suc- 
, cessive term. 
F. E. Foster 
P continues as 
= managing di- 
“rector and D. 

W. H. GEIS S. Kilgour con- 
tinues as assistant manager. 

Directors elected for 1938 include: 
§. Belither, president, Shell Oil Com- 
pany; Cyrus Bell, president, Perkins 
Cementing, Inc.; R. A. Broomfield, ex- 
ecutive vice-president, Barnsdall Oil 
Company; Ar- _ 
thur G. Brown, 
district sales’ 
manager, Co- 
lumbia Steel 
Company; 
MarkC. Brown 
vice-president, 
Hillman-Kelly, 
Inc.; E. B. Gil- 
more, presi- 
dent, Gilmore 
Oil Company; 
Wm. F. Hum- 
phrey, president, Tide Water Associ- 
ated Oil Company; C. S. Jones, presi- 








R. E. COLLOM 


JANuaARY, 1938 


dent, 
Ralph B. Lloyd, president, Lloyd Cor- 


poration; Alex- 
ander B. Mac- 
beth, president, 
Southern Cali- 
fornia Gas 
Company; A. 
C. Mattei, 
president, 
Honolulu Oil 
Corporation; 
C. E. Olmsted, 
president, The 
Texas Com- 
pany (Cali- 
fornia); W. H. 
Reid, president, 


Richfield Oil Corporation; 





L. P. ST. CLAIR 





Hancock Oil Company of California; 
William Reinhardt, vice-president, 
Union Pacific Railroad; F. C. Ripley, 
manager, 
Chanslor -Can- 
field Midway 
Oil Company; 
C. P. Watson, 
vice-president, 
Seaboard Oil 
Corporation of 
Delaware; A. 
L. Weil, presi- 
dent, General 
Petroleum 





Corporation of 
California. 


D. S. KILGOUR 


INTRODUCING 
the Electrical 


ECHO-METER 


STEEP-FRONT 
WAVE* 


TUBING 
COLLAR — 
REFLECTIONS 


TUBING 
CATCHER _ 


LINER 
TOP 
FLUID 
LEVEL 











EEE 


for accurate fluid 
leuel determinations 


Location of the Fluid Level in a pumping well is of vital 
importance! To get maximum production and greatest 
pumping efficiency, it is necessary to maintain the proper 
Fluid Level. Maximum drainage into your well is obtained 
with a low Fluid Level. Don't let the oil drain to adjacent 
wells. e With the Electrical ECHO-METER, an accurate op- 
erating Fluid Level Determination can now be furnished 
in a few minutes and at a small cost, without shutting 
down the pump, pulling the rods or tubing, or interfer- 
ing with production in any way. @ Location of the Fluid 
Level is obtained by recording on a film the time required 
for a Steep Front: Wave® to travel from the casing head 
to the Fluid and return. In addition to the reflections from 
the Fluid Level, other reflections are obtained from tubing 
collars, tubing catchers, liner tops, etc., providing a com- 
plete record. 
EXTREMELY LOW IN COST 

The average cost for a single Fluid Level Determination with 
the ECHO-METER is only $25.00 per well, plus 8 cents per 
mile for the truck; additional wells in the same day result in 
a further saving. For Fluid Level location, use ECHO-METER 
Service. It's Accurate, Inexpensive, Safe and Fast. It's Better! 


*Greatest accuracy is assured with o Steep Front Wave 
Sonic measuring device on which there are United States 
Patents pending covering the methods and opparotus. 


INTERNATI 


ORGANIZED IN 1029 
1063 GAYLEY AVE., Los # 










during 1938 |.” HABIT 
of specifying B-M -W Products 


@ ADMORE Insert Pump Anchors; 

@ BALLS and SEATS (made for every pump- 
ing service) ; 

@ NEILSON Tools (Safety Sucker Rod 
Hooks, Tubing Hooks, Rod Elevators, 
Sucker Rod Sockets, etc.) ; 


@ ADMORE Liner Barrels; 
@ TEX TYPE Plunger Fittings and Valves; 
@ COLLINS Belt Clamps. 


THE B-M-W ADMORE 
INSERT PUMP ANCHOR 











shown at the left, Patent No. 2,027,783, packs 
off and holds down directly in the tubing 
itself. Saves on sucker rods and other equip- 
ment where fluid level is high and well can 
be pumped above bottom. No working barrels. 
No seating nipples. No mechanical shoes. No 
pulling of tubing. Complete data on request. 














OBTAINABLE AT SUPPLY STORES 
RADFORD MOTOR WOR 


wt tL. YY & Le SttirPrPclieé 


BRAOFORODO,PA. —— TULSA.~.OKLA. 




















360 Tons 


CAPACITY 


DOUBLE 
DECK 


Type EB 
REGAN CROWN BLOCK 


Regan Type EB Crown Block is similar in design to Type 
B but with much heavier construction. All castings with 
exception of sheaves and minor parts eliminated. Sheave 
beams supporting bearing built up of rolled steel plates. 
Available in 5, 6, and 7 sheave units with 48” and 36” 
diameter sheaves. Rated safe load capacity to 360 tons 
with factor of safety of three and one-half. 


Ask for Bulletin or refer to 1938 Composite Catalog. 






Plant and cas 
General Offices P. O. Box 150 


Mid-Continent O ffice—1502 Maury Street, Houston. 
Oklaboma—Mid-Co Tool & oor Co., Oklahoma City. 





Kansas Representative—Bovaird Supply Co., Wichita. 
New York City Office—17 Battery. G. R. Woods, Mgr. 





Cutlip Promoted by Union Wire Rope 
The Union Wire Rope Corporation, Kansas City, Missour; 


_ has announced the appointment of H. R. Cutlip as assistant 
| to H. R. Gruber, manager of oil-country sales. Cutlip has 


been the company’s division sales manager for Texas, with 
headquarters at Dallas, but will now have his headquarters 
at 601 Beacon Building, Tulsa. 


_Texasteel Manufacturing Company Formed 


| the laws of Texas with a fully paid 








| Company, Fort Worth, Texas. The 


The Texasteel Manufacturing 
Company has been organized and on 
January 1 took over the plant, as- 
sets, and management of the oil well 
supply department of the Texas Steel 


new company was organized under 


up capital stock of $300,000, rep- 
resented by 3000 shares of common 
stock with a par value of $100 each. 
The company will engage in the 
manufacture of the complete line of 
oil-field pumping equipment form- JUDGE GEO. w. 
erly manufactured by the Texas ARMSTRONG 
Steel Company. This consists generally of all standard sizes 
and var:ous types of high-tensile and low-metalloid elec- 
tric-steel sucker rods, electric-steel pull rods, a complete line 
of double- and single-crank pumping units, pumping jacks, 








GEO. W. 
A. J. ARMSTRONG ARMSTRONG, JR. 


back-side stroke-post assemblies, and necessary rod line sur- 
face equipment, as well as a full line of miscellaneous items. 





JESS W. EMERY JOHN F. FOSTER 

The directors of the new company are Judge George W. 
Armstrong, president; A. J. Armstrong, vice-president and 
general manager; George W. Armstrong, Jr., vice-president; 
Jess W. Emery, vice-president and general sales manager; 
and John F. Foster, secretary-treasurer. 

Judge George W. Armstrong also is president of the par- 
ent organization, The Texas Steel Company. 
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M. R. Shaffer Dies from Throat Ailment 


M. R. Shaffer, manager of production for the Cities Service 

= Oil Company, Bartlesville, Oklahoma, died in a Kansas City 

“ws hospital January 11 from a throat ailment. 

mae Born in Oil City, 

” Pennsylvania, 46 years 

” ago, Shaffer first became 
connected with the pe- 
troleum industry as a 
roustabout and pumper 

ad in the fields near Eldo- 

rado, Kansas, in 1910. 

He was with the old 

Roxana Petroleum Cor- 

poration, now the Shell, 

before going with the 

Empire as production 

superintendent. Later he ., 

was advanced to the 

post of manager of pro- 








ENSIGH GAS 


ARE STANDARD EQUIPMENT ON 
THESE LEADING POWER UNITS 









ALLIS-CHALMERS + BUDA + BUFFALO 
CLIMAX - CONTINENTAL » CHRYSLER 
7 HALL-SCOTT HERCULES « INTERNATIONAL. irs 
ae HARVESTER JOHN DEERE» KOHLER | 


y LEROI- MINNEAPOLIS- MOLINE * OLIVER 





duction. ‘ STERLING » WAUKESHA + WHITE « WILSON 
He was a member of | = j 
the American Petroleum M. R. SHAFFER Future advertisements will show 





Institute and served on 
the advisory committee of the division of product’on and 
previously was chairman of the same committee for the Mid- 


ENSIGN equipment on various mod- 
els of engines made by the above 
manufacturers. Watch for them! 


ze Continent district, and presided at the meeting of the officers 
C- in connection with the Mid-Continent district convention CARBURETOR 
ne held in Tulsa in February, 1936, and had planned to act | ENSIGN Sew LTD. 
cs, similarly at the forthcoming district convention at Amarillo. 


—_—— LOS ANGELES + DALLAS + CHICAGO 
Clark Bros. Open Dallas Office 


Clark Bros. Company, Olean, New 
York, have opened a branch office in 




































































Dallas, Texas, at 820 Wilson Build- 
ing. Wm. A. Roever is in charge and 
will have as his territory North Im roved SHULL SWAB 
Texas, West Texas, East Texas, and | 
North Louisiana. 
Roever graduated from Washing- for Casing 
ton University, St. Louis, Missouri, . 
in 1930 with the degree of mechani- and Tubing 
cal engineer. He was with the Con- Introducing the most advanced design, 
tinental Supply Company from 1930 the Shull Improved Swab permits a 
. to September 1, 1937. WM. A. ROEVER quicker, more thorough swabbing job than 
‘ ever before possible. It is adjustable to 
i . ° any degree of expansion or wiping pres- 
E. P. Dillman Retires sure desired. Operation: When running 
E. P. Dillman, vice- into the hole, the rubber assembly is “up” 
president and director of against the shoulder of the Mandrel 
sales of the Wyatt Metal Shank. The bottom nut is off its seat and 
and Boiler Works, Dallas, permits free passage of the fluid along 
Texas, retired January 1, the channels of the Mandrel stem through 
after 20 years’ service the Rubber Assembly. When bottom is 
with the company, and reached, the slidable rubber assembly 
will devote much of his drops, and the bottom nut closes the fluid 
time in the future to channels at the seat. 
travel. The first ap on Mail Coupon for Literature 
his itinerary will be Flor- semaine ain a a la a 
ida where he and Mrs. y ; 
Dillman will spend the ‘ Shull Perforating Co., Inc., 
| remainder of the winter. : 2750 Cherry Ave., Long Beach, Calif. 
I. a s Send literature describing Shull 
d Dillman has a host of . Swab and other products. 
friends throughout the a 
Pe industry who wish him : 
; many happy years in pur- ; 7 
; ‘ 3 ‘ 
” suit of his avocation, 4s City State 
E. P. DILLMAN travel. : = 
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In successfully com- 
pleting your program for this | 
year, The Petroleum Engineer | 
can be of considerable assist- 
ance by supplying up-to-the- 
minute information on all im- 
portant developments in meth- 
ods of operation and equipment. 


Order your subscription now! 





Rate: One Year, $2.00 | 
| 


ee 


THE PETROLEUM ENGINEER, 
P. O. Box 1589, Dallas, Texas. 


Date... 


Enclosed is $ 7 ae 2 
(new) (renewal) subscription. 





ee 


Title or 
Occupation___ ‘ 


Company- 
Street or 


P. O. Box- 


Ciy7__. on __State 
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| handle area. 


Hold Golf Tournament 





Reading from left to right are the following members of the Axel. 
son Manufacturing Company's organization: J. C. Axelson, A, 
Zwerneman, T. Rauworth, H. D. Collins, W. F. Goertz, 
and H. S. Kelley 


Inaugurating the first of a series of semi-annual golf tour- 
naments, members of the Axelson Manufacturing Company’s 
sales department at Los Angeles played the Rio Hondo course 
December 18. The tournament, under the direction of R. M. 
Humphreys and Alvin Zwerneman, brought together all of 
Axelson’s California store men and salesmen, as well as ex- 
ecutives of the company and members of the sales and order 
departments. 


Tied for first place were Alvin Zwerneman and Ray Con- 
ger. G. A. Axelson, J. C. Axelson, and Abe Haglund were 
among the runners up. 





Bennett Goes with Sunray: McCutchin 
Succeeds Him with British American 


Van D. Bennett has resigned as 
chief petroleum engineer of the Brit- 
ish American Oil Producing Com- 
pany, Tulsa, Oklahoma, to become 
chief consulting engineer of the Sun- 
ray Oil Company. His headquarters 
will continue to be in Tulsa, although 
his territory will include Oklahoma, 
Texas, Kansas, and California. John 
A. McCutchin, petroleum engineer 
with the British American, has been 
named to succeed Bennett. 

Prior to joining the staff of the 
British American in mid-year 1936, 
Bennett was assistant production superintendent of the 
Derby Oil Company in Kansas, and before that was a petro- 
leum engineer with the same com- | 
pany. 

McCutchin joined the British 
American staff in November, having 
been with the Shell Petroleum Cor- 
poration since 1933. With the latter 
company he first was district exploi- 
tation engineer in the Seminole area | 
of Oklahoma, served in a similar ca- | 
pacity at McPherson, Kansas, and at @ 
the time of his resignation was an @] 
evaluation engineer in the Texas Pan- 





VAN D. BENNETT 





JOHN A. McCUTCHIN 
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Book Reviews 


« 
APRA PAPA RARARARA RAPA RARAP AAA A HR RRR TPA R PAP APAP AARP Araneae 


Illinois Mineral Industry in 1936, by Walter H. Voskuil, 
Alma R. Sweeny, and W. A. Newton. Report of Investiga- 
tions No. 46, Illinois State Geological Survey, 65 pp., 9 illus., 
53 tables. 

The sections of this volume that are of most interest to 
persons engaged in the oil industry are those which contain 
data pertaining to production of fuels in Illinois and con- 
sumption of fuels in that and nearby states. Production of 
both coal and petroleum in 1936 exceeded that of 1935. In- 
creased industrial consumption was responsible for the in- 
creased demand for coal. Fuel oil and gas consumption in- 
creased as these substances were substituted for coal for 
domestic heating in 1935, the last year for which figures are 





wee 
“« 
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available. 2 «2 


The Reactions of Pure Hydrocarbons in the Presence of 
Aluminum Chloride, by Gustav Egloff, Edith Wilson, George 
Hulla, and P. M. van Arsdell. Reprinted from Chemical Re- 
views, Vol. 20, No. 3, June, 1937. 66 pp. 

This paper, presented before the Division of Organic 
Chemistry of the American Chemical Society, includes dis- 
cussion of the actual and theor-tical mechanisms, rates, and 
products of reactions involving all classes of hydrocarbons 
in the presence of aluminum chloride and also tables showing 
experimental conditions and results. The arrangement is con- 
venient for quick reference and the subject matter is treated 
concisely but adequately. 





Malcolm Black Sales Manager 
of New District 
Malcolm Black has been appointed 


district sales manager by Manning, 
Maxwell and Moore, Inc., of a newly- 
created South Central District with 
headquarters at 533 Mayo Building, 
Tulsa, Oklahoma. 

Black has represented this com- 
pany, whose headquarters are Bridge- 
port, Connecticut, as sales engineer 
of the Tulsa territory for several 


years. MALCOLM BLACK 





Houston Oil Show Declares Refund 


In accordance with the non-profit policy of the Oil-World 
Exposition Association, John R. Suman, vice-president of 
Humble Oil and Refining Company and president of the 
association, announces that a 20 percent refund has been 
made to all those who exhibited at the 1937 exposition. 

The next oil show in Houston will not be held until 1939. 
The definite dates for this exposition will be decided by the 
board of directors at a meeting to be held early in 1938. The 
time, however, will be in the spring instead of in October 
as it was in 1937. 


Kibele Names Pacific Coast Distributor 


Kibele Manufacturing Company, Dallas, Texas, announces 
that it has placed the distribution of its products on the 
Pacific Coast in the hands of the Howard Supply Company, 
5125 Santa Fe Avenue, Los Angeles. Products manufactured 
by the Kibele company comprise tubing catchers, swabs, 
boiler feed pump pistons, and packers. 

H. E. Howard is president of the California company and 
L. George Trembley is vice-president and sales manager. 


January, 1938 

















AN OIL FIELD FAVORITE 
BEAVER NO. 41-E—2% TO 4INCH 


Even though Beaver makes also the ‘‘separate die-type’’ of geared 
threader possessed of many exclusive advantages—Beaver No. 41-E 
using 1 set of dies is popular in oil fields throughout the world be- 
cause it cuts standard, under or over-size, to meet variations in fittings 
without affecting the length of thread—thus assuring tight joints. The 
gears are fully enclosed and packed in graphite grease. Sand, chips or 
other foreign matter cannot get into the gear case to damage the gear 
and pinion. Thus, the principal cause of the trouble in geared tools is 
entirely eliminated. An exceptionally sturdy tool—ideally suited for 
oil field use. Price No. 41-E, comginte, $50.00 through your supply 
ouse. Write for catalog. 


BEAVER PIPE TQDLS 


138 PETROL AVENUE WARREN, OHIO 




















WEBSTER SAYS: 


re-pel’, ri-pel’, v. t. To drive 





or keep away; check; repulse. 





THAT'S WHY HOUGH CALLS 
THIS BALL AND SEAT 


~ “REPELEX” 


“REPELEX” . . . because 
it gives MAXIMUM RE- 
SISTANCE to rust, abra- 
sion, and cutting action of 
sand ... made of Stainless 
Steel. Six other specialized 
types at oil-field distribu- 
tors. The Charles N. Hough 
Mfg. Co., Franklin, Pa., 
and Tulsa, Okla. 


HOUGH 
Spectalized BALLS & SEATS 
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WHERE DEPENDABILITY 
CANNOT BE OVERLOOKED 


Nothing conspicuous; noth- 


ing to catch your eye and 
make you stop; but there on 
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Husert Davin Co..ins has been appointed field engineer 
Chaplin-Fulton 2” Low and special sales representative for the Mid-Continent are; 





Pressure Cut-off Regulators é . ’ ~ ais — 
the job serving you day and on fuel line to compressors by the Axelson Manufacturing Company of Los Angeles, 
night — sure, reliable, accu- at Fairfax, Okla. California. He will make his headquarters at Tulsa, Okla. 
> ] > 
rate — are the dutiful Chap- homa. ait 
















lin-Fulton Regulators. They 
show best where dependabil- 
ity is not to be overlooked. 


JoHN F. CUNNINGHAM, supervisor of production for the 
General Electric Company since September, 1931, has been 
appointed assistant to the vice-president in charge of many- 


Because you can be sure of , , j , ; - 
facturing, succeeding Myron F. SIMMONs, who is retiring, 


Chaplin-Fulton constancy: 
that’s the reason Chaplin-Ful- 
ton Regulators have led in all 
regulation service for over 


fifty years. 


THE CHAPLIN-FULTON MFG. CO. 
28-40 Penn Ave. Pittsburgh, Pa. 


vy 7 y 


WaLTeR WELLS, of the Lane-Wells Company, has returned 
to Los Angeles from a trip to England and the Continent, 
He was accompanied by Mrs. Wells. 


q q i 


W. B. SHarp, president of the Mission Manufacturing 
Company, has been elected a member of the board of di- 
rectors of the Houston, Texas, Chamber of Commerce, and 
named chairman of the manufacturers’ committee of that 


body. 















yf 
W. H. FRENCH is the new sales representative in the Tulsa 
territory for the Guiberson, Corporation, Dallas, having 
succeeded J. B. Gurr, resigned. 
4,77 


RateH C. CHAMPLIN has been elected a vice-president 
| of the Ethyl Export Corporation, foreign subsidiary of the 
Ethyl Gasoline Corporation. Since joining the Ethyl organ- 
ization early in 1937, Champlin has been chairman of the 
coordinating committee. 


y ¥ A 


CHarces E. Witson of Bridgeport, Connecticut, vice- 
president in charge of the General Electric Company’s ap- 
pliance and merchandise department since 1930, has been 
elected executive vice-president of the company, a new posi- 
* OVERALL WIDTH OF MACHINE ONLY 52” tion, it has been announced by President GrErarp Swope. 
e At the same time, Swope announced the election of PH 
BASILY HANDEL SCS CRAMPED, SRI RAS D. REED as assistant to the president. Mr. Reed entered the 
employ of General Electric in 1926. 





yf 
R. A. McCarty has been appointed manager, Small Motor 
Division, Westinghouse Electric and Manufacturing Com- 
pany, according to a recent announcement by Vice-President 
RacpH Kexry. He succeeds R. F. FRENGER. McCarty will 
have his headquarters at the company’s plant in Lima, Ohio. 
4,77 
Aspott F. Rien r has been appointed sales manager of 
the Smootharc Welder and Welding Electrode Division of 
the Harnischfeger Corporation, Milwaukee, Wisconsin. 
Riehle for ten years was in charge of the sales and manage- 
ment of the Riehle Brothers Testing Machine Company of 
Philadelphia, which was later taken over by American 
Machine and Metals, Inc., where he continued in charge of 
sales. 


Big ditcher efficiency and economy comes to the small 
ditching field in the Buckeye Model II. Built for steady, 
time saving operation, with speed for easy going and 
rugged strength for the toughest jobs - features of 
Buckeye engineering that always save you money on 
any ae Before you buy a ditcher, be sure you have 
the facts about Model II. 









q 7 7 











This specially designed Buckeye 
trailer is for quick and easy 
transportation of the Model I!. 
The ditcher climbs onto the 
trailer under its own power, 
fully assembled. 


GrorGE CAMPBELL, manager of the Schenectady local 
sales office of the General Electric Company, assumed the 
added responsibilities of the management of the Syracuse 
office on January 1, according to an announcement by H. H. 
BaRNES, JR., commercial vice-president. 


























THE BUCKEYE TRACTION DITCHER CO., FINDLAY, OHIO 
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LITERATURE 


THe BrowN INSTRUMENT Company, Wayne and Rob- | 
erts Avenues, Philadelphia, Pennsylvania, has published a 
catalog on the Brown automatic boiler regulation system. 
The steam damper regulator (master) and over-fire con- 
trol described in this catalog as part of the Brown auto- 
matic boiler regulation system are manufactured by the | 
National Regulator Company, Chicago, now a Division of 
Minneapolis-Honeywell Regulator Company. 


“How To Hanpie Loaps SaFELy,” a 16-page booklet 
issued by the Macwhyte Company, Kenosha, Wisconsin, pic- 
tures braided wire rope slings used effectively for handling 
materials quickly and safely. A copy will be sent free to 
those interested. 


“On Fre_p EQuIPMENT” is the title of a new 24-page 
bulletin, No. 163, dealing with rotary-drilling rigs, mud 


screens, and other oil-field equipment developed and built | 


by Allis-Chalmers Manufacturing Company, Milwaukee, 
Wisconsin. A copy may be obtained by getting in touch with 
the nearest Allis-Chalmers district office or any supply 
company. e 


THe Rector WELL EQUIPMENT ComMPany, INc., Fort 
Worth, Texas, has issued its 1938 catalog. The publication 
illustrates and fully describes the company’s line of equip- 
ment, particularly the Rectorhead. Those desiring a copy 
of the catalog can obtain one free by writing the company. 


THE SECOND ANNUAL HANDBOOK AND CATALOG of 
Modern Plastics has been issued by the Breskin and Charlton 
Publishing Corporation, New York City. The volume should 
prove of interest to those interested in the fundamental as 
well as the technical aspects of plastics. New developments, 
both in materials and equipment, graphic illustrations that 
indicate the use each type of plastic is best qualified to meet, 
and technical data for technicians, designers, and engineers 
all are presented. 


“How to CHANGE OveR To WELDED DESIGN FOR 
Prorits” is the title of a new 32-page, profusely illustrated 
bulletin published by The Lincoln Electric Company, Cleve- 
land, Ohio. Intended as an aid in applying electric welding 
to the design of machines and machinery structures, the 
new bulletin sets forth the experiences of many manufac- 
turers who have redesigned their products for arc-welded 
construction. 


A New 28-pacGe PyroMETER CaTALoc, No. 1101D, has 
been published by C. J. Tagliabue Manufacturing Company, 
Park and Nostrand Avenues, Brooklyn, New York. This 
book describes and illustrates many features of Tag Celectray 
indicating, recording, and controlling pyrometers and resist- 
ance thermometers, which utilize a phototube, mirror gal- 
vanometer, and a beam of light. 


e 
THE Latest CaTALoG concerning Fast’s self-aligning 
couplings, issued by Koppers Company’s Bartlett Hayward 


Division, Baltimore, Maryland, is available free to interested 
Parties. 
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; WATER CANS 
7 & COOLERS 


 @® 


ee ‘ GOTT Water Cooler 


{ + one _* e Pe 
} convenient way to keep drinking 
Gott 
Bs, water handy to the worker, protect it 
“TERE 
a from impurities. Their exclusive con 
struction keeps water cool for long 
oXtalere Motel Ce Miliitels Mi letcel-Mc-tosleh Zoi s)( 
top. handy non-leaking push button 
faucet. GOTT 
Water Cans for 
handy field use. 
Your Supply Store has 


them, get one today! 


H.P.GOTT MFG.CO. 


WINFIELD, KANSAS 
KEEP PURE DRINKING WATER ALW 


Look for the ‘& Arm-and-Hammer 


Heavy Duty PIPE TONGS 


Improved designs give these tongs greater 
strength and handiness. Jaws are drop forged from 
special steel; are heat treated, hardened and 
tested for wearing qualities. Chains are 
proof-tested to 2/, catalog strength (3,600 
to 40,000 Ib.) Handles, forged from 
high carbon steel, have both stiff- 
ness and ‘‘spring.’’ Dro forged 
Chrome-Nickel Shackel. 
Hardened Bolt. No finer 
tongs made. All 



























Improved 
Standard Tongs 
Reversible Jaw Tongs 
Back-Up Tongs 
Break-Out Tongs 


sizes. 
ARMSTRONG BROS. TOOL Co. 
"The Tool Holder People’ 
331 N. Francisco Avenue, CHICAGO, U. S. A. 
Eastern W arebouse and Sales: 199 Lafayette St., New York, N.Y. Write for 
San Francisco London 


Catalog. 





FOR SUBSCRIBERS | 
to The Petroleum Engineer 


.. who find it convenient to file portions of the 
magazine for ready reference, we have had 
manufactured a special three-ring binder. It is a 
standard size, flexible, durable leatheroid binder 
with dividers for each division of the industry. 
The binder may be had for $1.25, express paid, 
by filling in the attached coupon and mailing it 
to us with your remittance. 

THE PETROLEUM ENGINEER, 

P. O. Box 1589, Dallas, Texas. 
Here's my check for $1.25 for a Special Binder. 


Name _ = oe — — — 
Company ; Title aidan 
Street___ ' — — ee 
2 . State “ 
Check your division: [] Producing C) Refining 
(] Natural Gasoline ] Supply ] Manufacturing 
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INSTALLMENT NO. 8 
INDEX TO TABLES* 
(This index supersedes the index in the December issue) 
Title of Table Index No. Page Issue 
Pressure conversion table . P 066. 135 June 
Characteristics of oil industry wire rope . - . « P094.13 167 October 
Belt speed , (sheet 1) P094.603.1 133 January 
Piston displacement and rated horsepower for 4- cylinder motors . . «+  « P094.843.4 259 August 
Piston displacement and rated horsepower for 6-cylinder motors . . «+ « P094.843.6 161 October 
Displacement of reciprocating pumps (sheet 1) P 094.865 123 July 
Displacement of reci rocating pumps ; (sheet 2) P 094.865 125 July 
Density of gas specific gravity 0.6 relative to air = i : - « « P213.106 229 September 
Multipliers for converting measured volume to volume at 60° fahr. (sheet 1) P 213.2 147 December 
Viscosity conversion factors . « « Paar 137 June 
Specific heat of liquid petroleum P 235.5 135 January | 
Drainage by uniformly spaced wells , ; P 412. 253 August 
Cross-sectional area of drainage channels into well bore . P 420.4 157 October | 
Concrete corner foundations for drilling derricks P 421.3 169 October 
Capacity of large A.P.I. sand reel, narrow drum . P 422.143.151 127 January 
Heat loss from uninsulated 2-in. steam lines P 422.335 127 July — . 
Maximum safe working load on drilling and casing lines . P 422.913 233 September 
Horizontal and vertical displacement of crooked holes . P 425.2 129 June 
Weight of drill pipe and casing and volume of fluid displaced P 425.24 121 July 
Hydrostatic pressure of fluid columns of different densities P 425.25 125 June 
Cross-section area of annular space between drill pipe and “ae - «  « P425.251.12 149 December 
Clearance between drill pipe and casing (sheet 1) P425.294.39 159 November 
Clearance between drill pipe and — (sheet 2) P425.294.39 145 December 
Strength of casing . - « « apes 257 August 
Strength of light weight surface casing . o « .« © 452.000.1 123 January 
Net weight of casing floated in fluid (sheet 1) P 435. 147 November 
Net weight of casing floated in fluid (sheet 2) P 435. 131 January 
Amount of cement necessary to form plug about casing in well . «+ 117 July 
Total upward pressure between drill pipe and casing (sheet 1) P 448.425 151 December 
Maximum safe pumping depth for wooden walking beams . «  « P514.350.20 163 October 
Weight of fluid on plunger in pumping wells ‘ P 514.5 109 July 
Oil reserves, bbl. per acre foot . » 2« « PBA 155 November 
Theoretical displacement of oil well plunger pumps (sheet 1) P 531.4 119 July 
Theoretical displacement of oil well plunger pumps (sheet 2) P 531. 263 August 
Theoretical displacement of oil well plunger pumps : (sheet 3) P 531. 227 September 
Weight of external upset tubing, empty and Fall of fluid » « « §5324002 225 September 
Maximum safe working load on tubing and rod lines P 532.7 255 August 
Barrels of flood water required per acre , P 538.2 113 July 
Capacity of small vertical cylindrical tanks P 541.1 143 December 
Storage capacity of gas sands , P 543.6 133 June 
Pressure drop per mile of 4-in. pipe line, oil of 20° A.P.IL. P615.104.20 165 October 
Pressure drop per mile of 4-in. pipe line, oil of 40 ° A.P.I. P615.104.40 231 September 
Pressure drop per mile of 6-in. pipe line, oil of 20° A.P.I. P615.106.20 235 September 
Pressure drop per mile of 6-in. pipe line, oil of 40° A.P.I. P615.106.40 115 July 
Pressure drop per mile of 8-in. pipe line, oil of 20° A.P.I. P615.108.20 125 January 
Pressure drop per mile of 8-in. pipe line, oil of 40° A.P.I. P615.108.40 261 August 
Pressure drop per mile of 10-in. pipe line, oil of 40° A.P.I. . «  « P615.110.40 139 December 
Capacity of bolted tanks. eee: (sheet 1) P 644.200.1 153. November 
A.P.I. dimensional specifications ‘for bolted tanks . «  « P 644.210 151 November 
Storage capacity of pipe lines P 649. 131 June 
Density and caustic content of caustic soda solutions P 725.216.4 223 September 
Yields on cracking light and heavy oils P 751.01 111 July 
January, 1938 121 



































INDEX TO TABLES—(Continued) 
Yield of cracked gasoline P 751.234.2 149 November 
Viscosity index of oil P 753.016.101 129 July 
Gravity index of oil ‘ P 753.016.102 141 December 
Viscosity-gravity constant of oil oe ee le ee ee: «6 753.016.1103 159 October 
Properties of constituents of natural gasoline - & « « «© £ we ww wo 129 January 
Vapor pressure of the lighter hydrocarbons F . «+ P771.214.2 265 August 
Correction to convert uncorrected vapor pressure to Reid vapor pressure « « BPT7W2 127 June 
Pressure required to prevent storage evaporation losses . . . . . . + P7783 157 November 
*This index is revised monthly as additional tables are published. 
(a) In footnote, ‘‘feet’’ should read ‘‘inches.”’ 
(6) Headings ‘‘Redwood No. 1 seconds’’ and ‘‘Redwood admiralty seconds’’ should be transposed. 
INDEX TO ADVERTISERS IN TABLES 
Page Issue Backing Table No. 
American Iron & Machine Works 254 August P 412. 
American Meter Company . 130 July P 753.016.101 
American Meter Company . 130 January P 771.2 
| American Rolling Mill Company - «  « 124 January P 432.200.01 
Axelson Manufacturing Company (sheet 1) 120 July P53. 
Axelson Manufacturing Company (sheet 3) 228 September P 531. 
Baker Oil Tools, Inc. . 4 . «+ 158 October P 420.4 
| Baker Oil Tools, Inc. (sheet 1) 148 November P 435. 
Broderick & Bascom Rope Company - «  « 128 January P 422.143.151 
| Brown Instrument Company 230 September P 213.106 
Byron Jackson Company 114 July P 538.2 
Cameron Iron Works, Inc. . 126 June P 425.25 
Cooper, Fred E._ . 256 August P 532.7 
Eastman Oil Well Survey Company . 130 June P 425.2 
Elliott Core Drilling Company . - « «+ 134 June P 543.6 
Elliott Core Drilling Company . (sheet 2) 132 January P 435. 
Gaso Pump and Burner Mfg. Co. (sheet 1) 124 July P 094.865 
Gaso Pump and Burner Mfg. Co. (sheet 2) 126 July P 094.865 
Gaso Pump and Burner Mfg. Co. . .  « 140 December P615.110.40 
Gasoline Products Company, Inc. 112 July P 751.01 
General Electric Company 138 June P 216.13 
Gray Processes Corporation 224 September P725.216.4 
Gustin-Bacon Mfg. Company 236 September P 615.106.20 
Gustin-Bacon Mfg. Company . «  « 134 January P 094.603.1 
Hyatt Roller Bearing Company (sheet 1) 148 December P 213.2 
International Derrick & Equipment Company . « « 170 October P 421.3 
International Harvester Company. (sheet 2) 264 August P 531. 
Johnston, M. O., Oil Field Service Corp. . «. « 122 July P 425.24 
Jones & Laughlin Steel Corp. 232 September P615.104.40 
Kibele Manufacturing Company 226 September P 532.400.2 
Layne & Bowler Company . 144 December P 541.1 
Linde Air Products Company, The 132 June P 649. 
Linde Air Products Company, The . . «.  . 126 January P 615.108.20 
Maloney Tank Mfg. Company . (sheet 1) 154 November P 644.200.1 
Martin-Decker Corp. . . . 128 July P 422.335 
Mason-Neilan Regulator Company 136 June P 066. 
Mason-Neilan Regulator Company 226 August P 771.214.2 
Mason-Neilan Regulator Company ‘ 158 November P 778.3 
Mid-Continent Pump Supply Company 164 October P 514.350.20 
Mission Manufacturing Company : 110 July P 514.5 
National Tube Company . 152 November P 644.210 
O. C. S. Manufacturing Company - « « 156 November P 530.1 
Patterson-Ballagh Corporation (sheet 1) 160 November P 425.294.39 
Patterson-Ballagh Corporation (sheet 2) 146 December P 425.294.39 
Petroleum Rectifying Company - «  « 136 January P 235.5 
Polymerization Process Corporation 150 November P751.234.2 
Reed Roller Bit Company 258 August P 432.2 
Ridge Tool Company . 116 July P 615.106.40 
Skinner, M. B., Company 262 August P 615.108.40 
South Chester Tube Company 166 October P 615.104.20 
South Chester Tube Company 150 December P 425.251.12 
Staynew Filter Corporation 128 June P 778.2 
Taylor Instrument Company 142 December P 753.016.102 
Trinity Portland Cement Company - « «+ 118 July P 444, 
Trinity Portland Cement Company (sheet 1) 152 December P 448.425 
Union Wire Rope Corporation - «+  « 168 October P 094.13 
Vortox Manufacturing Company 260 August P 094.843.4 
Vortox Manufacturing Company . 162 October P 094.843.6 
Westinghouse Electric & Manufacturing Company 160 October P 753.016.103 
Williamsport Wire Rope Company ‘ 234 September P 422.913 
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| 
| STRENGTH OF LIGHT-WEIGHT SURFACE CASING 
| | | 
| Casing size, | Thickness | Dusting piso —— . oe we 
n. s se*. ». = 
i= :. fii _— | Weight, | strength, elle cial ta = _ 
| | lb. lb. per sq. in. 
oO. D. I. D. | per ft. | Gauge In. S. F.= 2 10 lb. per gal. fluid inside Dry inside 
| 14.5 lb. per gal. fluid outside | Fresh water outside 
| | ‘ 7 tana dae ioe ammeaidasashetentadaneiasinct aidaamnsaiaenaea mee 
| | | 
8% | 8.2813} 16.2 | 8 | .171875 598 850 455 
| 8.25 | 17.5 7 1875 652 1080 595 
| | | | 
1034 10.4063 20.3 8 171875 480 440 235 
10.375 21.8 7 .1875 523 570 305 
10.3125 25.3 5 .21875 610 910 485 | 
| 10.25 28.7 | 3 25 698 1360 | 725 
| 
13 12.6563 24.3 8 .171875 397 250 135 
12.625 26.4 7 | .1875 428 330 | 175 | 
12.5625 30.8 5 .21875 505 530 280 | 
12.50 34.8 3 .25 578 780 410 | 
} 
| 13% «| 18.0818} 25.7 | 8 | .171875 385 225 120 | 
| 13.00 27.2 7 .1875 421 295 160 
| 12.9375 31.6 5 .21875 491 470 250 
é 12.875 35.8 3 25 561 700 370 
16 15.6563 30.6 ~ .171875 323 135 70 
15.625 32.6 7 1875 352 175 95 
15.5625 37.9 5 .21875 411 275 150 
15.50 43.2 3 25 469 410 220 
1854 18.2813 35.6 8 .171875 278 85 46 
18.250 38.3 7 1875 303 110 60 
18.1875 44.1 5 21875 353 180 96 
18.125 50.7 3 25 403 265 | 140 | 
| 
20 19.6563 38.5 8 171875 258 70 40 
19.625 41.0 7 .1875 282 90 50 
| 19.5625 47.5 5 21875 328 145 | 80 
| 19.50 54.0 3 25 375 215 | 115 
2114 21.1563 40.5 | ~ 171875 240 55 30 
21.125 44.0 | 7 1875 261 72 40 
21.0625 | 51.0 | 5 .21875 305 115 | 60 
21.00 | 58.0 3 25 350 170 90 
| | 
| 2414 | 24.1563 | 46.4 ~ 171875 210 35 | 20 
24.125 51.2 | 7 .1875 230 48 | 25 
24.0625 | 58.2 5 | .21875 | 269 77 | 40 
24.00 66.2 3 | .25 306 115 | 60 
| 
| 1Collapsing pressure based on Stewart formula. 
| arma 




















belt ttt 
Seeerocecessessess + ee ed 
wosers - 6006000060000 00008 0000005060 0065 0090005500005 055 000008050008 0S SSS SS SSSESSSSSSOSSOSSSSSSSOS GOSS SSSSSOSSSSDOS SSS SOD OSLO SISO OO ODOOSG ore - - 


January, 1938 123 














SAVE UP TO 374 
WITH ARMCO SURFACE CASING 




















@ Here at last is an improved light- 


weight casing that enables you to 
save up to 37 per cent on the cost of 
surface pipe that is cemented-in 
and never reclaimed. 
Scientifically designed for the 
requirements of different string 
lengths, Armco Spiral Welded sur- 
face casing is easy to handle and 
set. No special expensive ends are 
needed for tongs, slips or elevators. 


And since the ends of the pipe are 








Hays, Kansas; Lyons 
Houston, Texas ; 
Corpus Christi, 
Oklahoma City, 


NATIONAL TANK CO 


cut perfectly square, aligning in 
the hole is greatly simplified. 
You can obtain Armeo surface 
casing with economical slip joint 
couplings for field welding or with 


A.P.I. threaded ends and collars. 





DISTRIBUTED BY NATIONAL TANK CO. 


CALL OUR NEAREST STORE 


Pampa, Texas 
Texas ; 
Oklahoma 





c=} 








9 Kanses 


Rodessa, La 


TULSA 





Just write, telephone, or wire your 
needs to the nearest store of our 
distributor. Or address: The Amer- 
ican Rolling Mill Co., Pipe Sales 
Div., 703 Curtis St., Middletown, 
Ohio: 538 Mayo Bldg., Tulsa, Okla. 


IIR WIC O 
SURFACE CASING 


, TULSA, OKLAHOMA, AND BRANCHES 
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a ——— + — ——_————_—__——- — 
PRESSURE DROP, LB. PER SQ. IN. PER MILE OF 8-in.' PIPE LINE (Oil of 20° A.P.I.) 
Quantity of 20° Viscosity of oil, Saybolt Universal seconds 
A.P.I. oil, | ws ee 
bbl. per hr. 140 160 180 200 | 220 240 260 280 | 300 | 320 | 340 
350 | 8.79 6.01 6.22 6.40 6.57 6.74 6.90 7.04) 7.17 7.29 7.41 
360 6.08 6.32 6.53 6.72 6.90 7.08 7.24 7.39 7.53 7.66 | 7.78 
370 6.38 6.63 6.84 7.05 7.23 7.42 7.59 7.75 7.90 | 8.04 8.17 
380 6.68 6.94 7.17 7.39 7.58 7.04 7.95 8.12 8.27 8.42 8.56 
390 6.98) 7.26) 7.50] 7.73] 7.93] 8.12] 8.32] 8.49| 866! 881| 895 
| 
400 7.31 7.59 7.84 8.08 8.29 8.49 8.69 8.87 9.05 | 9.21 9.36 
410 7.63 7.92 8.19 8.43 8.65 8.86 9.07 9.26 9.44 9.61 9.77 
420 7.96 8.26 8.54 8.79 9.02 9.23 9.45 9.66 9.84 10.02 10.19 
430 8.30 8.61 8.89 9.16 9.39 9.62 9.84 10.06 10.25 10.43 10.62 
440 ' 68.64 8.95 9.26 9.54 9.78 10.01 10.24 10.46 10.67 10.86 11.04 
450 8.97 9.30 9.61 9.90 10.16 10.40 10.64 10.86 11.08 11.28 11.47 
460 {| 9.32 9.67 9.99 10.29 10.56 10.81 11.05 11.28 11.50 11.71 11.91 | 
470 | 9.68 10.05 10.37 10.68 10.96 11.22 11.48 11.71 11.95 12.16 12.37 | 
480 | 10.04 10.42 10.76 11.08 11.37 11.64 11.90 12.14 12.38 12.62 12.83 
490 | 10.41 10.81 11.15 11.48 11.79 12.07 12.33 12.59 12.83 13.07 13.30 
500 | 10.79 11.19 11.56 11.89 12.21 12.51 12.77 13.04 13.29 13.53 13.77 | 
510 | 11.16 11.59 11.96 12.31 12.64 12.95 13.22 13.49 13.74 14.00 14.25 
520 | 11.54 11.98 12.38 12.74 13.07 13.40 13.67 13.95 14.22 14.47 14.73 
530 11.93 12.38 12.80 13.17 13.50 13.84 14.14 14.42 14.70 14.96 15.23 
540 12.31 12.79 13.22 13.59 13.94 14.28 14.59 14.89 15.17 15.44 15.71 
550 12.70 13.21 13.64 14.03 14.39 14.75 15.07 15.37 15.67 15.93 16.21 
560 13.11 13.63 14.09 14.48 14.85 15.22 15.55 15.86 16.16 16.43 16.72 
570 13.52 14.06 14.52 14.93 15.31 15.68 16.04 16.36 16.66 16.95 17.25 
580 13.94 14.49 14.97 15.39 15.79 16.16 16.53 16.86 17.17 | 17.48 17.77 
590 14.37 14.92 15.41 15.86 16.26 16.66 17.03 17.37 17.69 | 18.01 18.30 
600 14.79 15.37 15.87 16.34 16.75 17.15 17.53 17.89 18.21 18.54 18.84 
610 | 15.22 15.82 16.34 16.82 17.24 17.65 18.05 18.40 18.76 19.08 19.39 
620 | 15.67 16.26 16.81 17.30 17.74 18.15 18.56 18.94 19.29 19.63 19.95 
630 16.10 16.72 17.29 17.79 18.24 18.67 19.07 19.47 19.84 20.18 20.52 
- 640 | 16.54 is .ig is 40 18.27 18.74 19.17 19.59 20.00 20.37 20.71 21.07 
650 | 17.00 17.64 18.25 18.77 19.27 19.70 20.13 20.53 20.94 21.29 21.64 
660 | 17.45 18.13 18.74 19.29 19.78 20.23 20.68 21.09 21.49 21.87 22.22 
670 } 17.91 18.59 19.23 19.79 20.32 20.76 21.22 21.65 22.06 22.45 22.81 
680 |; 18.38 19.09 19.74 20.30 20.84 21.32 21.77 22.21 22.64 23.04 23.41 
690 | 18.86 19.58 20.23 20.83 21.39 21.86 22.33 22.78 23.22 23.63 24.01 
700 | 19.33 20.08 20.75 21.36 21.92 22.42 22.91 23.37 23.80 24.23 24.62 
710 | 19.82 20.58 21.25 21.90 22.48 23.00 23.48 23.95 24.40 24.84 25.24 
720 | 20.32 21.09 21.78 22.45 23.02 23 . 57 24.06 24.54 | 25.01 25.44 25.88 
730 | 20.81 21.60 22.31 23.00 23.58 24.15 24.64 25.12 25.61 26.08 26. 50 
740 21.29 22.10 22.83 23.53 24.14 24.72 25.22 25.72 26.20 26.68 27.11 
750 { 21.78 22.61 23.38 24.09 24.71 25.31 25.82 26.33 26.83 27 .32 27.74 
760 22.30 23.14 23.93 24.65 25.29 25.90 26.43 26.96 27.46 27 .94 28.38 
70 22.83 23.66 24.47 25.21 25.87 26.50 27.04 27 .56 28.08 28.57 29.04 
780 | 23.33 24.21 25.04 25.78 26.48 27.10 27.68 28.19 28.72 29.21 29.71 
790 23.86 24.74 25.60 26.36 27.07 27.71 28.30 28 .82 29.37 | 29.87 30.36 
800 | 24.40 25.30 26.18 26.93 27 .66 28.32 28 .93 29.46 30.02 | 30.53 31.04 
810 | 24.94 25.86 26.76 27.51 28.26 28.93 29.56 30.13 30.68 31.20 31.72 
820 | 25.49 26.43 27 .33 238.09 28.89 29.55 30.19 30.78 31.34 31.88 32.41 
830 | 26.03 27.00 27.89 28.71 29.49 30.20 30.85 31.46 32.01 32.56 33.11 
840 26. 57 27 . 54 28.48 29.31 30.08 30.81 31.48 32.10 32.66 33.22 33.78 
850 | 27.13 28.11 29.08 29.90 30.72 31.46 32.12 32.78 33 .33 33.91 34.48 
860 27 .66 28.70 29.65 30.53 31.34 32.10 32.7 33.45 34.01 34.60 35.19 
870 | 28 .22 29.29 30.26 31.16 31.96 32.77 33.46 34.15 34.72 35.33 35.90 
880 28.79 29.88 30.88 31.79 32.58 33.44 34.11 34.82 35.44 36.03 36.62 
890 | 29.36 30.47 31.49 32.43 33.24 34.11 34.81 35.53 36.13 36.76 37 .36 
900 29.93 31.07 32.11 33.07 33.90 34.76 35.50 36.21 36.85 | 37.47 38 .09 
910 | 30.50 31.70 32.74 33.71 34.56 35.41 36.20 36.93 37.59 38.22 38.81 
920 31.08 32.31 33.37 34.33 35.23 36.10 36.91 37 .62 38.32 38.94 39.58 
930 31.67 32.91 34.00 34.99 35.91 36.76 37 .58 38 .34 39.06 39.69 40.31 
940 32.24 33.51 34.62 35.63 36.57 37.44 38.28 39.02 39.76 40.43 41.07 
950 32.82 34.13 35.26 36.29 37.25 38.14 39.00 39.75 40.51 41.19 41.81 
960 33.41 34.75 35.90 36.95 37 .93 38.81 39.72 40.49 41.26 41.96 42.59 
970 34.01 35.40 36.55 37 .62 38 .62 39.52 40.45 41.23 42.02 42.74 43.38 
980 34.61 36.03 37.20 38.29 39.31 40.23 41.18 41.98 42.75 43.51 44.17 
990 35.21 36.70 37.89 39.01 40.05 40.94 41.91 42.73 43.51 44.30 44.97 
1000 35.85 37.33 38.54 39.68 40.75 41.70 42.65 43.49 44.28 45.08 45.77 
125.55 lb. per ft. For 29.35 lb. line pipe the pressure drop is approximately 5.4% greater. 
L - ani 
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Superior pipe-line welds 
made with Lindewelaing 








A scene during the construction of an 
eight-inch oil line Multi-Flame Linde- 
welded near Hoesington, Kansas. 







HE unique metallurgy and simplified technique of Linde- 

welding enable you to make pipe-line welds of unequaled 
tensile strength, ductility, soundness and corrosion resistance. 
The properly made Lindeweld is consistently as dependable 
as the pipe base metal. It makes the life of the pipe line en- 
tirely dependent upon the durability of the pipe and fittings. 
Also, Lindewelding can be done rapidly and economically, 
even under varied field conditions. 

Why not take advantage of the benefits of Lindewelding on 
your next pipe-line project? Assistance in organizing and train- 
ing for this improved method of joining pipe by oxy-acetylene 
welding is available from the nearest Linde office. Write for When conditions permit, the Multi-Flame Linde- 

es ‘ ‘ : welding head, shown in cross section, is recom- 
a copy of the useful booklet “Lindewelding Pipe Lines.’ mended. The small flames, A, preheat the pipe while 
The Linde Air Products Company, Unit of Union Carbide —##¢ main flame, B, melts the welding rod and post- 


i ae! si heats the weld. In the circle is a cross-sectional view 
and Carbon Corporation, New York and principal cities. through the preheating flames, A. 





Everything for Oxy-Acetylene Welding and Oitreenrs 


] 
| | PRODUCTS 


5 OF UNITS OF 
LINDE OXYGEN ¢e PREST-O-LITE ACETYLENE « OXWELD APPARATUS AND SUPPLIES FR OM LCI LINDE UNION CARBIDE 


10 CARBIDE AnD 
CORPORATION 
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Tue PETROLEUM ENGINEER’s CONTINUOUS TABLES P 422.143.151 
- CAPACITY OF NARROW DRUM OF LARGE A.P.I. STANDARD! SAND REEL, FT. OF LINE | 
— | 
Total depth2 | rae tn eae Size of line, in. _ 
of winding, : | | : | | 
in. 4 | Yo | "16 %% | 16 | Ig % 5% 34 
- } J = on | a. : a | = | * 
\% 178 | | | 
4 | 364 | 290 | 235 | 163 | 120 | 92 
%4 | sey | 443 «|| = 59 | 0 to | 83 | 111 90 62 
1 757 | 602 | 488 | 339 | 249 | 191 151 122 85 
j | | i 
1% 965 | 768 | 621 | 431 | 318 244 | 192 156 108 
1% | 1179 «| 9388} 760 | i527 388 | 298 | 235 191 132 
13% 1401 | 1115 | 903 | 627 | 461 | 354 | 279 226 157 
2 | 1631 | 1298 | 1051 | 729 | s37 | 412 | 325 263 182 
| 
1 | | | 
2\% | 1867 | 1486 | 1203 | 838 | 615 | 471 | 3872 302 209 
24 2111 | 1680 | 1360 | 944 | 695 | 533 | 420 341 236 
234 | 9362 | 1880 | 1522 | 1056 | 778 | 59 | 470 382 264 
3 2621 2085 1688 | 1172 | 863 | 662 522 423 293 
3% | 2887 | 2297 | 1860 | 1291 | 951 | 729 575 466 323 
315 3160 | 2514 | 2035 1413 | 1041 =| 798 629 510 353 
33% 3440 | 2737 | 2216 | 15388 | 41133 | = 868 685 556 384 
4 3727 | 2966 | 2401 | 1667 | 1228 ~~ 941 742 602 417 
4% 4022 | 3200 | 2591 | 1798 | 1325 | 1015 | 801 659 450 
414 | 4324 3441 2786 1933 1424 | 1092 | ~~ 861 699 483 
434 | 4634 3687 | 2985 | 2072 | 1526 | 1170 | 922 749 518 
5 4950 | 3939 3189 2213 | «41630 | 1250 | = 985 800 553 
5\%4 5274 4197 3398 2358 | 1737 | 1331 1047 852 590 
5ly 5606 4460 3611 | 2506 | 1846 1415 1116 406 627 
3 534 5944 4730 3829 | 2658 1958 1500 1183 960 664 
\ fF € 6 6290 | 5005 4052-2812 2071 . 1588 1252 1016 703 
614 6643 5286 4280 2970 2188 | 1677 1322 1073 743 
615 7003 5572 4512 3131 2306 1768 1394 1131 783 
634 7371 | 5865 | 4749 3296 | 2427 1861 1467 1191 824 
7 7746 6163 | 4990 3463 | 2551 1955 1542 1251 866 
7% 8128 | 6467 5236 | 3634 | 2677 | 2052 | 1618 1313 909 
7% | 518 | 6777 | «+5487 | 3808 | 2805 | 2150 1695 1376 952 
7% 8914 7093 | 5743 3986 | 2936 | 2250 1774 1440 996 
s 9318 | 7414 6003 | 4166 3062 | 2352 1855 1505 1042 
84 | 9730 | 7742 | 6268 4350 | 3204 | 2456 1937 1572 1088 
814 10148 | 8075 | 6538 | 4538 | 3342 | 2562 2020 1639 1134 
834 | 10574 «| «(84146813 4728 3482 2669 | 2105 1708 1182 
9 11007, | «8758 =| «7091 |= 4922 3625 2778 2191 1778 1230 
9% | 9109 | 7375 | 5118 | 3770 2890 2279 1849 1280 
914 9465 | 7663 5319 | 3918 | 3003 2368 1922 1330 
934 | 9827 | «+7956 | 5522 | 4067 3117 2458 1995 1381 
10 10195 | 8254 | 5729 | 4220 3234 2550 2070 1432 
104% | 10569 | 8557 5939 | 4374 3352 2644 2145 1485 | 
1014 | 10948 =| «8865 = 152 4532 3473 2739 2223 1538 
1034 9176 6368 | 4690 | 3595 2836 2301 1592 
11 | 9496 | «#46588 «| «|«64853)—«|—S 8719 2933 2380 1647 
114% | | 9814 | 6811 5016 | 3845 3032 2461 1703 
11% 10140 | = 7038 5184 3973 3133 2542 1759 
113% | — 10470 | 7267 5352 4103 3235 2626 1817 | 
12 | 10806 | 7500 5524 4234 3338 2710 | 1874 
| | 
( : | 12% | | | 11145 | 7736 | 5697 | 4367 | = 3444 e705 «| 1934 
1214 | | 7975 | 5874 | 4502 3550 | 2881 | 1994 
1234 | 8217 | 6053 | 4639 3658 | 2969 | 2054 | 
13 | | | | gsaaz | 0233 | 4777 «| «3767 | 3058 | 2116 | 
‘Narrow drum diameter, 12 in., width, 14 in., flange diameter, 40 in. | 
2Distance from shaft to outside surface of outer layer. | 
| 
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“ELEX-SET” 


Preformed 


YELLOW 


STRAND 


The Continental 
Supply Co. 


Mid-Continent and 
Rocky Mountain Distributors 
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— a long time to make nothing but wire rope—way 
over half a century! Just think of all the problems that have 
been solved and the solutions filed away to benefit today's 


wire rope users. 


In oil fields everywhere, drillers are profiting by the con- 
tinuous experience of Broderick & Bascom, dating from the 


moment wire lines began to be used. 


On rotaries, B & B "Flex-Set" Preformed Yellow Strand is 
fast supplanting standard Yellow Strand, which long ago 


gained a reputation as a super rotary line. 


"Flex-Set" Preformed Yellow Strand contains the same 
wonderful wire as standard Yellow Strand. The only differ- 
ence is this: The wires and strands are permanently shaped 
to a helical form before they go into the rope. This differ- 
ence makes a big difference in the characteristics, and in 
the life of the rope. 


It is limp, easy to handle and install. Practically pre-broken 
in, it can be operated on full load and at full speed sooner, 
with less danger of damage. It spools evenly, operates 
smoothly, and is highly resistant to drum crushing, kinking 
and metal fatigue. 


Try "Hlex-Set" Preformed Yellow Strand Rotary Lines for 
long, economical service. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 
Houston Branch: 1311 Palmer St., Houston, Texas 
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| PROPERTIES OF CONSTITUENTS OF NATURAL GASOLINE 
| | 
Constituent 
Property | 
Ethane | Propane Butane |Iso-butane| Pentane |Iso-pentane | Hexane 
| | | ennai 
| Empirical formula } CoH, | C; eH, CyH ww CyH C;Hy C;Hi2 CeHi, 
| aa | | | |/-—_— 
| Molecular weight 30.05 | 4 44.06 | 58.08 | 58.08 | 72.10 | 72.10 86.11 
| rasiiacmenii Witenes er verca 7 | : | a pa 
| Specific gravity of gas (A= 1) 1.038 i 1.523 | 2.007 2.007 | 2.491 2.491 = 2.976 
(seni | asi: SE R Bhat 
| | | | | 
Density, gas, Ib. per eu. ft. 0.07949 | 0.11656 | 0.15365 | 0.15365 | 0.19074 | 0.19074 | 0.22780 
Cu. ft. gas per lb. 12.579 | 8.579 6.508 6.508 | 5.243 | 5.243 4.390 
| } Z 
Cu. ft. gas per gal. liquid 39.41 36.42 | 31.62 30.59 | 27.58 27.32 24.2% 
a 
Specific gravity of liquid 0.3758 0.5092 0.5827 0.5637 | 0.631 0.625 0.663 
—- - — — - _ —_ —-— | - - —_— 
A. P. L. gravity of liquid 245 146 | 111 120 | 93 95 | 82 
i } 
| ‘ _— a RS a - aounee | | ee 
| Lb. per gal. liquid , 3.1383 | 4.245 | 4.858 4.700 | 5.261 5.211 | 5.527 
|] a 
Gal. per Ib. liquid 0.319 0). 236 0.206 0.213 | 0.190 0.192 0.181 
= _ - — _ - a —_—— 
£ Boiling point, deg. fahr. 127.5 44 30.9 10.0 | 97.0 82.4 | 156.0 
eanidan asad | | Se ES EERE 
| Melting point, deg. fahr. 278 | 310 | 211 | —229 | 204 | 256 | =—138 
ni ‘a nik NES | a ry 
Critical temp., deg. fahr. | 90 | 207 304 | 273 | 387 370 | 455 | 
- ; | . a 
Critical pressure, lb. per sq. in. 723 | 654 542 536 | 186 | 484 435 
bil | | in aaa | 
Specific heat of gas, C,, B.t.u./Ib. 0.505 0.473 0. 456 0.462 0.448 0.448 | 0.442 
| | — 
Specific heat of gas, C,. B.t.u./cu. ft. 0.0406 0.0566 0.0728 | oO 0731 | 0.0854 0.1006 
| 
Cy/Cy 1.22 | 1.13 | 1.108 | 1.110 
eat of vaporization, B.t.u. per lb. 2 82 | 64 | Sk 54 | 58} ‘ 
Heat of vaporization, B.t.u. per lk 10 182 | 164 158 | 154 1 | 143 
| | 
eee rae a | : oti aa an 
Heat of vaporization, B.t.u. per gal. 658 773 797 | 743 | 810 823 790 
hie : | | . | | ae 
Heating value, B.t.u. per cu. ft. gas | 1,795 | 2,530 3.350 3, 266 | 4.007 | 4,012 4,730 
Heating value, B.t.u. per tb. 21.990 | 21,300 20,900 | 20.800 20. 900 21,100 | 20,800 
| | | | 
| | | | aaa 
Heating value, B.t.u. per gal. liquid 68 , 600 90 , 400 | 101,500 | 97,800 109 , 900 | 109 , 900 115,000 
ae Ry aaa — ee oes ar 
Lower inflammability limit, 3.2 2.3 1.9 | 1.9 14 | 
| etise ee Set Sere: MISS & _|_ 7 
% Pow a 4 | | 
| Upper inflammability limit, “: 12.5 9.5 8.5 | 8.4 | 8.0 | 
SA Ne _ Pea oe | @ > eee § a 
| 
| Mean coefficient of expansion, 0°—50° F. .0028 00143 | —.00096 .00113 .00081 | .00070 
| | 
eet ee ee amie Hida a® teeenets pow wi — pears 
| Mean coefficient of expansion, 50°—100° F. 00180 | 00113 | .00128 | .00089 | | 00078 | 
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The flowmeter 


’ 


goes modern... 


Advanced design . .. greater simplicity ... maintained 


fine accuracy... @ A thoroughly modernized instru- 


ment which has promptly become a favorite in the 


industry! Every part is accessible for cleaning and 
adjustment. Float lever can be adjusted without dis- 
turbing the other working parts. By simply removing 


top, a low pressure test can be run and float action 


ESTABLISHED 1830 


AMERICAN METER COMPANY 


INCORPORATED 
Measurement and control of Gas, Oil, Steam, 


130 





METRIC-AMERICAN Round Case Indicating Flowmeters 
installed at natural gasoline plant — in the line between 


absorbers and heat exchangers. 


observed. e The Round Case Flowmeter consists of a 
modified U-gage with mercury seal, and a sturdy, 
attractively-designed case to enclose indicator and 
dial. A steel float, actuated by the rise of the mercury, 
is attached by lever to a horizontal bearing shaft 
which extends through an adjustable lapped stain- 
less steel stuffing-box into the case. The differential 
gage is constructed of forged steel throughout. e Com- 
plete data furnished on the applications and operation 
of METRIC-AMERICAN Indicating Flowmeters. Or 


Recording and Integrating Flowmeters. : 867 


Air and Liquids 
METRIC METAL WORKS ERIE, PENNSYLVANIA 


Segmental Dial Round Dial 
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. , ; ELLIOTT 

ou core your wells you canno 

afford to “hoe this a high CORE DRILLING 
speed coring tool. Write for illus- COMPANY 
trated, descriptive Bulletin No. 

37-W and get the facts on to- 

day’s method of coring oil wells. 


ELLIOTT WIRE LINE a 

ee ae ELLIOTT CORE DRILLING COMPANY 
ASSEMBLY, ilable with 

pon ae 4731 East 52nd Drive, Los Angeles, California, U.S. A. 


interchangeable regular and 
rock type cutter heads for all Export Office: 420 Lexington Avenue, New York City 


formations. 


wi 


THE PETROLEUM ENGINEER 











































































































‘aynunm Jad Aal[nd Jo suoynjoaey 
















































































| 6209 | 220¢ | $zSb e1Sz 
| ez19 | ogee ZILb | Itch 2882 
| #S19 | SIZg | 8zz¢ s6er | 8968 $2zz 
| €z19 | TZ¢¢ | 60ES | 106F #80F | S29E 8902 

} 9069 goog | 8LZ9 | 106b | bob | OLLe | e6ee TI6I | 
g9e9 | 21Z9 | Szg¢ FSIS | SER | Z6bh | LEIP | | ocbe | O1TE WLI 
osz9 | 696¢ | Seog | THES ZILb | S6E | P80 | OLLE | | ZbIE | Le8% L681 

7929 | 6969 | IZ9¢ | zoEo | bZOg LLbb | SLIb | OB8E | I8SE | GR6Z | 9892 SISt | 

| LIzo | 226g | Sooo | ZLES | 620 | LO8F 1ezb | sc6e | 929 | S6eE LZ8Z | SbSZ OFFI 
9069 ogee | Lego | 1¥ee | FLOG | L6Lb | OFSF 900% | 6EZE | IZbE | POZE | 019% | 06% 1981 

6209 esse | 29zS | £209 | SLZb | FISh | lZb Olle | 6ISE | 29zE | 9T0E €1Sz | 2922 E8ZI | 

Ggg¢ rbze | Lee | ZIZb | LLbR | LeZb | 900F rece | 66zE | E90E | LZ8Z 9¢ez | 1ZIZ 4021 

} F699 8Lz¢ S68t | 209 | 86Gb | SLIb | 8h6E | ELE 66ZE | 6L0E | 6SRZ | 6E9z 6612 | 6261 9ZIT | 

| £219 106% zock | Slzb | PR0b | O8RE | 999E | IZLE £908 | 698% | So9z | OSbZ ZP0Z | SEI L¥Ol | 

} GG9g b2Sh Loze | sP6e | OLLE | ISS | Ese | HOzE L28Z | 69% | OSbZ | 79zz CR8I | 9691 696 | 
L¥09 PIE Leb 198 | 619g | OGRE | ERzE | OOTE | LE6z Z6Sz | 61bZ | 9b2z | £202 SZZ1 | Sool 9X 
| 8669 ZILb | OZEF OLLE 9Ige | 68ZE | ZHIE | $86Z 29% 661Z | ZhOZ | S88T 1ZS1 | bIbT G8L 
cles cece | OLIF HH9E Tore | GZTE | LE0E | S8Kz 1892 9Z1Z | PL6I | Zz8T SISt | 2981 692 
129 TgI¢ S6eh | Z80F 6ISe osze | 6908 | 286% | 98Zz 26% €90Z | 9061 | 6SZI 99F1 | 61ST rr 
1989 | 6009 Sb6F 1bzt | 888 £688 OLIE | 6G6Z | LZ8Z | 9892 | 808% 6161 | SE8t | 969T PIPL | ZLZ0 ! 
9219 | 982¢ Olt P80F | PPLE L9ZE GGOk | 6HSZ | EZLZ | L8SZ bIez | 9061 | OLLI | PEST 198t | SZ2t 189 
16s¢ | g9g¢ Zag 009 ZPle OF6z | GELZ | 8I9Z | L8bZ | OPES | Gzzz €est | ZOLT | ILST SLIl ggg 
ego¢g | 1bE¢ 86EF OSbE 9108 628% | 629% | EISZ | 88% | 29% | 9EIZ 6SZ1 | FE9T | SOST IeIl $29 
61S | STIS olZt Z1ge 0682 60ZZ | 61SZ | 60bZ | 882Z | 89IZ | Lb0Z 9891 | 99ST | SbbT | $ $801 209 
#81¢ | 968% Z£0F S91E G9LZ ¥6SZ | 61bZ | HOES | GSIZ | 20% | SSéI E191 | LORI | Z88T Le01 91g 
Rb6b | SL9F SPRE $208 6£92 616% | 60&Z | 661Z | 6802 | 6Z6T | 69RT 6ESl | 6ZbI | GIST 066 ose 
Zlzb | IStF GogE ZPIE | O88Z £1SZ #982 | 661Z | #60Z | O66T | GRR | O8ZI IZS1 19€1 | 2g21 Zh6 $26 
LLbb | 82Zb Z8FE GR6Z | 9ELZ 88E2 6F2% | 6802 | O661 | OGST | 162 | 1691 Z6F1 | £621 | F6IT G68 L6t 
162b | 900% 6638 LZ8z | 2692 2922 ee1Z | 6261 | S88t | T6ZT | 9691 | ZOvi FIFI | GzzI | Igll 8b8 It 
900% | E8ZE SIE OL9Z | 8bFZ 9£1Z S961 | 6981 | O8ZT | 1691 | ZO9T | ETSI Geel | LSIT | 8901 108 Cb 
OLLE | O9GE 286 £1Sz | FOSZ 1102 €bSI | 6SZE | 9291 | Z6ST | OST | bzFI LSZ1 6801 | SOOT PSL 61F 
pece | Sees 6bLZ 98% | O9IZ CRs SZLI | GPOT | TZST | ZOE | HIBT | Geel SLIT 1ZOI | 26 S3L L £68 
66ze | SITE 9962 6612 | 9102 6921 CIOL | GEST | 99F1 | GET | GIST | 9FzT 001! £96 | O88 32 | 099 L9¢ 
g90e | £68z Z8EZ 20% | ZL81 PE9I L6b1 | 6ZbT | 19ST | 86st | SZzt | LOTT 1201 egg | LI8 189 | S19 Ore 
128% | 0292 6612 GR8I | SZZI 80ST Z8El | GIST | ZSZ1 | FOIL | TEI | 8901 26 LI8. | #2 829 | Sog b1E 
O1ZZ | 6g¢z LOIZ 908T | 9991 CrP GZEl | 921 | HOT | FEIT | P8OI | #201 £06 €82 | 2 zo9 | Zee 108 
2692 | 8bbZ 9102 SZL1 | F891 2881 L9Z1 | OIZI | ZEIT | FOOT | ZEOI | 626 #98 6bL | 169 9z¢ | SI 882 
ele | Lees 261 6F9T | ZIST 6181 OIZE | SStt | OOLT | SPOT | 066 | SE6 | $@x GIL | 099 oss | S6F GLz 

| 
9SEZ | SZzz Sex ILST | OFFI LSZI ZSIE | OOTT | LOT | S66 ZH6 068 | G&L EEL 189 8z9 7A ILt 292 
sezz | PIIZ ell 261 | S9Et r6I1 7601 | ShOL | $66 | Sh6 | G68 | OFS | ob2 | 969 | 269 | L6¢ L6b | SbF 642 
1zIz | $002 6F9T PIF | 9621 tae L201 | 066 | 266 | S68 | 8b8. | 108 | 202 | 099 | S19 | g9¢ ILb | bat 982 
$002 | 2681 soc] GEEl | F221 8901 626 | se6 | O68 | 98 | TOR | Lez | goo | 29 | 6LS | FES che | 10% £22 
GR8I 11 99F1 L9ZI | ZSII SO0l 226 «| O88 | 888 | 962 | HSL | ZL sz9 | 9R¢ | She | gOS 61 | LL 602 
LOLI | 6991 Pel SLIT | O801 Zr6 79s | ozs | G8L | ObL | LOL | 899 oss | IS | IZ g6e | ee 961 
6P9T | 8gcl £821 OOTL | 8001 088 908 | OLL | S82 | 969 | 099 | £29 ei¢ | Olt | OFF 19g | oft 81 
ZESl | OFFI 1611 1Z0I | 986 118 6bL | SIZ | 189 | 269 | S19 | 62g OL | Zhe | 80F ore | 908 OLI 
bIbl | SEEt OOIT Zh6 | «(P98 SL 169 | 099 | 829 | 26g | Gog | FES OF | 80F | Le HIE | £82 ZSI 
9621 | b2zI 8001 v98 | 262 169 ¥e9 | 909 | 929 | LIS | SIS | O6F 0b | LE | OFF 88% | 6&2 th 
szur | eur 916 L | O82 829 zg | ose | #29 | 26h | IZh | SbF oe | 298 | Of | FIE 29% «| 98% tal 
0901 | 1001 GZ8 LOL | #9 G9g SI¢ | c6b | IZb | Shh | bb | 10F ese | Of | 908 | S82 9% | ZIZ sil 
Zb6 | (068 rr 829 | 92g £0¢ 196 | OFF | 6IF | 868 | LZZe | 9GE rele | $62 | 222 | 182 602 | S8I F0l 
G28 | 6LL 1¢9 oss | 70S ObF got | cee | 29e | She | oe | zrE Giz | £92 | 88 | Oz esl | Sol 26 
loz | 899 ose IZ | Ze LLE ore | Of | BIE | 862 | E8S | 292 9€2 | 022 | 02 | SSI Zct | Il 5L 
sto | 219 ¥0¢ zee | 968 OFF LI¢ | g0g | 88% | ble | 6S2 | Sb giz | zoe | 281 | el trl | O8l al 
| 

68g | 9g¢ SSF e66 | 09 Ie 88z | giz | 29% | bbe | 982 | Fez 961 | est | OLt | LST | ier | Sit 69 
ose | 00g Zit roe | $2 £82 692 | 8bo | 98% | Fes | SIZ | 002 LL | cor | est | cet | Sit | 901 6¢ 
ILZt | StF 19 FIE | 882 192 og | Oc@ | 60¢ | 661 | S81 | S8ZI Zot | 24e1 | 98t | Ott | col | #6 ze 
Zlib | 068 Ize GlZ | 29 022 102 | 26 | €8t | Zt | SOL | 9ST ler | Sat | Gtr | OW | 26 ras oF 
ese | pee G1Z 9¢% | 912 881 €41 | sor | 2ST | GbE | ThE | eet Sir | on | zor | #6 | SL i 6 
762 | 82 622 961 | O81 LSI vel «| 2et | «Sk «| bE} OST III 86 26 GR gs. cy 6¢ £& 
9g% | $22 rot 2S1 Wi MI SII oO 1 | SOL | 66 ¥6 68 62 aL 89 €9 | zg l 9% 
OSh | StF ose 00f ole oz 022 o1z 00z | 061 Ost OLI OST | OFT Ost 021 001 06 | Os 


























Tue PETROLEUM ENGINEER'S Continuous TABLES 


JLANIW Yd “Ld ‘G33dS 1739 





— ee 





7. 
os 





133 





' 
‘ 
’ 
‘ 
’ 
’ 
‘ 
‘ 
‘ 
' 
‘ 
’ 
. 
‘ 
’ 
‘ 
‘ 
' 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
' 
’ 
' 
. 
‘ 
‘ 
‘ 























January, 1938 





} 








You CAN be dead sure that a/J V-Belt Drives 
you design or select will be trouble-proof and 
satisfactory in every way. You can also be dead 
sure of immediate shipment from convenient Mid- 
Continent and Gulf Coast stocks. 


Gustin-Bacon’s V-Belt Drive Service assures 
both. This service includes, without cost to you, 
the valuable books pictured above. Only in 
Goodyear-Worthington V-Drive Data are all fac- 
tors affecting V-Belt service and life scientifically 
evaluated. Yet they are more conveniently ar- 
ranged for your use than less dependable data. 
From the G-B Worthington Stock Bulletin you 
can select, at a glance, drives, sheaves or belts— 
carried in Gustin-Bacon’s complete Mid-Continent 
and Gulf Coast Stocks. 
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If you purchase or specify V-Belt drives you 
will want these books for your files. Check and 
mail the Memo below today. We will immediately 
forward the books requested. 


For any other desired information or for the 
services of specialists trained to analyze your 
V-Drive problems, contact your nearest Gustin- 
Bacon Office. 


GUSTIN-BACON MFG. CO. 


Kansas City Tulsa Ft.Worth Houston 
Odessa Kilgore 
New York Chicago 











Check this coupon—attach to your letterhead and mail to 


GUSTIN-BACON MANUFACTURING CO. 
1412-14-16-18 West 12th St., Kansas City, Mo. 


O The Goodyear Handbook of Belting 
O The Worthington Multi-V Drive Manual 


O The Goodyear Mechanical Rubber Goods 
Catalog 


O The G-B Worthington Stock Bulletin 
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APPROXIMATE! SPECIFIC HEAT OF LIQUID PETROLEUM, B.t.u. PER LB. PER DEG. FAHR. | 
. ® 
Gravity, deg. A. P. I. 
Temperature, Se eee 
deg. fahr. | | | 
10 20 30 40 | 50 60 | 70 
| 
ee —_ = 7 Pret nea 
| 0 0.360 0.384 0.404 0.425 | 0.434 0.450 0.470 
| 25 0.374 0.399 0.419 0.439 | 0.449 0.466 | 0.486 
| 50 0.388 0.414 0.434 0.454 | 0.464 0.482 0.502 
75 0.402 0.428 0.448 0.468 | 0.480 0.498 0.519 
100 0.416 0.442 0.462 0.483 0.495 0.514 0.535 
| 125 0.430 0.456 0.477 0.497 0.510 0.530 0.551 
| 150 0.444 0.471 0.491 0.512 0.526 0.546 0.568 
| 175 0.458 0.485 0.505 0.526 0.541 0.562 0.584 
200 0.472 0.499 0.520 0.541 0.556 0.578 | 0.600 
| 225 0.486 0.513 0.534 0.555 0.571 0.594 | 0.616 
| 250 0.500 0.528 0.548 0.570 0.586 0.610 0.632 
| 275 0.514 0.542 0.563 0.584 0.602 0.626 0.649 
| 300 0.528 0.556 0.577 0.599 0.617 0.642 0.665 
| 
| 325 0.542 0.570 0.591 0.613 0.632 0.658 0.681 
350 0.556 0.585 0.606 0.627 0.648 0.674 0.698 
375 0.570 0.599 0.620 0.642 0.663 0.690 0.714 
& 400 0.584 0.613 0.634 0.656 0.678 0.706 0.730 
425 0.598 0.628 0.649 0.671 0.693 0.722 | 
450 0.612 0.642 0.663 0.685 0.708 0.738 | 
475 0.626 0.656 0.677 0.700 0.724 0.754 | 
| 500 0.640 0.670 0.692 0.714 0.739 0.770 | 
| 525 0.654 0.685 0.706 0.729 0.754 | 
| 550 0.668 0.699 0.720 0.743 0.770 | | 
| 575 | 0.682 0.713 0.735 0.758 0.785 | | 
| 600 | 0.696 0.727 0.749 0.772 0.800 
| 625 0.710 0.742 0.763 0.787 0.815 
| 650 0.724 0.756 0.778 0.801 
| 675 0.738 0.770 0.792 0.816 
| 700 0.752 0.784 0.806 0.830 
| 
| 725 0.766 0.799 0.821 0.844 
| 750 0.780 0.813 0.835 
| 775 0.794 0.827 0.849 
800 | 0.808 0.841 0.864 
| 825 | 0.822 0.856 | 
| 850 0.836 0.870 | 
| 875 0.850 0.884 
% | 900 0.864 | 0.899 
| 
| 1Specific heats will vary from about 9% below these figures (typical naphthenic base oil) to about 4% higher 
(paraffinic stock). 
all 
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EVERY OIL COMPANY 
CAN PROFIT THROUGH 


f 





as effected savings that run into millions of dol- 
lars. Through it Petreco accepts the responsibility of 
solving the emulsion problems of individual operators 
and the industry as a whole, in the role of Dehydration 
and De-Salting Specialists to the Petroleum Industry. 


Petreco's Advisory Service is maintained especial- 
ly to make available to oil companies the enormous 
volume of data and experience acquired through 
years of research and development work in connec- 
tion with emulsified oil. This data and experience is 
passed along to the petroleum industry by means of 
consultations, correspondence, presentation of 
papers at sessions of technical groups, and in various 
publications; and is utilized continuously for solving 
emulsion problems; exactly as though all this research 
and development were sponsored by the industry it- 
self. It is indeed comprehensive—and unique. 


Petreco’s Advisory Service is available to you 
without cost or obligation. In fact, you are urged 
to take the fullest advantage of it. At least, famili- 

arize yourself with all its aspects. Petreco will 
welcome an opportunity to explain this valuable 
service to you in detail at your convenience. 


PETROLEUM RECTIFYING COMPANY 


OF CALIFORNIA 
General Offices: 530 W. Sixth St., Los Angeles, California 
Branch Office: Houston, Texas. 


Branches and Service Men in 


Principal Oil Fields. 
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